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This is an official copy of the GLWA Master Specifications.
Verify content with the official document found on the GLWA web site.



Preface

These Master Specifications and Standard Drawings are designed to be used in
accordance with the User Guide, contract documents and drawings found
electronically on the GREAT LAKES WATER AUTHORITY (GLWA) website,
http://www.GLWA.org. The current, official version of the Master Specifications, any
Supplemental Specifications, and all previous editions can also be found in
electronic form on the website.

Printing of the Master Specifications from the website is allowed, however,
Reproduction for non-GLWA uses is strictly prohibited. The electronic version is
also fully searchable for utilization on GLWA projects.

GLWA Consultants, contractors and any other parties working on GLWA projects
shall use the Master Specifications in conjunction with the GLWA User Guide and
FormSpec. The Master Specifications are not designed to address all situations.
The Master Specifications are intended to focus on standard applications for the
design and construction of water, storm, and wastewater systems. GLWA Standard
Drawings, schedules and other contract drawings can also be used to detail project
specific information.

The Master Specifications should not be modified. Instead, Provisional
Specifications should be created in accordance with the User Guide to address
limitations, differing details, and additional, specialized specifications. GLWA may
also provide—at the discretion of the Master Specifications Oversight Committee—
Supplemental Specifications as modifications to the Master Specifications as found
on the GLWA website. This allows the Master Specifications to be used by
reference.

This is an official copy of the GLWA Master Specifications.
Verify content with the official document found on the GLWA web site.


http://www.dwsd.org/

DIVISION XX PC-XXXX
SECTION NAME MASTER SPECIFICATION WORKSHEET (XXX 20XX)

PC-XXX
19,9,9.9,9,9,9.9.9,9.9.9,9,9.9.9.9,:9.9,9,9.9,0,0.¢
MASTER SPECIFICATIONS WORKSHEET

USE
AS IS|MODIFY N/A COMMENTS WHY TO MODIFY OR CREATE
NEW

VOLUME |

DIVISION 1 — GENERAL REQUIREMENTS

01010 |Administrative Provisions

01020 |Documentation Standards

01025 |Measurement and Payment

01030 |Summary of Work

01040 |Control of Work

01050 |Progress Schedules and Pay Applications

01055 |Equipment Rental Records

01060 |Quality Control

01070 |Project Coordination and Meetings

01080 |Project Submittals

01090 |Predictive Testing and Inspection

01100 |[Traffic Control

01110 |Construction Facilities and Identification

01120 |[Security

01140 |Soil Erosion and Sedimentation Control

01150 |Project Record Documents and Photographs

01160 |Training and Operations & Maintenance Manuals

01170 [Warranties and Bonds

01180 |Equipment, Materials, Parts, and Tools

01190 |Contract Closeout and Cleaning

Great Lakes Water Authority GLWA
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DIVISION XX PC-XXXX
SECTION NAME MASTER SPECIFICATION WORKSHEET (XXX 20XX)

AS IS|MODIFY N/A COMMENTS WHY TO MODIFY OR CREATE
NEW

USE

01200 |Equipment Records

01310 |Progress Schedule

01320 |Maintenance of Plant Operations
DIVISION 2 - SITE CONSTRUCTION
02012 |Soil Borings and Testing

02050 |[Demolition

02080 |Asbestos Removal

02084 |Modifications to Existing Structures, Piping and
Equipment

02085 |Lead-Based Paint Removal

02100 |Site Clearing

02140 |Dewatering

02145 |Sludge Removal

02211 |Excavating, Filling and Grading

02221 |Trenching, Backfilling and Compacting
02231 |Removing/Abandoning Utilities and Structures
02233 |Adjusting and Reconstructing Structures
02236 |Pipe Boring and Jacking

02316 |Rock Removal

02321 |Flowable Fill

02342 |Soil Stabilization

02461 |Steel Sheet Piling

02462 |Steel H Piles

02530 |Sanitary Sewers

02533 |Pipe Cleaning and Televising

02600 [Manholes

02620 |Water Main Services

02621 |Compression Type Fire Hydrant

Great Lakes Water Authority GLWA
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DIVISION XX PC-XXXX
SECTION NAME MASTER SPECIFICATION WORKSHEET (XXX 20XX)

AS IS|MODIFY N/A COMMENTS WHY TO MODIFY OR CREATE
NEW

USE

02625 |HDPE Pipe and Fittings

02626 |Steel Transmission Pipe

02628 |Pre-Stressed Concrete Pressure Pipe
02630 |Storm Drainage and Pipe Culverts
02675 |Disinfection of Water Distribution Sys.
02676 |Leakage Tests

02730 |Aggregate Base and Surface Course
02740 |Bituminous Paving

02750 |Concrete Pavement

02755 |Removal and Replacement of Curbs and
Sidewalks

02760 |Sidewalks, Sidewalk Ramps & Driveways
02820 |Chain Link Fences and Gates

02900 |Landscaping

02906 |Planting Irrigation

DIVISION 3 - CONCRETE

03100 |Concrete Formwork

03200 |Concrete Reinforcement

03250 |Concrete Accessories

03251 |Construction and Expansion Joints
03300 |Cast in Place Concrete

03345 |Concrete Curing and Finishing

03371 |Shotcrete

03410 |Plant-Precast Structural Concrete
03600 |Grout

03650 |Cement Stabilized Fly Ash

03700 |Concrete Restoration

03800 |Concrete Repair

Great Lakes Water Authority GLWA
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DIVISION XX PC-XXXX
SECTION NAME MASTER SPECIFICATION WORKSHEET (XXX 20XX)

AS IS|MODIFY N/A COMMENTS WHY TO MODIFY OR CREATE
NEW

USE

DIVISION 4 — MASONRY

04065 |Masonry Mortar and Grout

04216 |Glass Unit Masonry

04300 |Unit Masonry Assemblies

04811 |Cavity Walls

04813 |Masonry Veneer

04820 |Reinforced Unit Masonry Assemblies
04900 |Masonry Restoration and Cleaning

VOLUME Il

DIVISION 5 - METALS

05120 |Structural Steel

05210 |Steel Joists

05310 |Metal Floor Deck

05311 |Steel Roof Deck

05400 |Cold-Formed Framing

05500 |Metal Fabrications

05510 |Metal Stairs

05520 |Handrails and Railings

05530 |Gratings

05550 |Anchor Bolts and Expansion Anchors
05630 |Access Hatches

DIVISION 6 — WOOD AND PLASTICS
06100 |Framing and Sheathing Carpentry
06114 |Wood Blocking and Curbing

06170 |Trusses, Joists, and Roofing Systems
06200 |Finish Carpentry

06410 |Custom Cabinets

06500 |Plastic Fabrications

Great Lakes Water Authority GLWA
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DIVISION XX PC-XXXX
SECTION NAME MASTER SPECIFICATION WORKSHEET (XXX 20XX)

AS IS|MODIFY N/A COMMENTS WHY TO MODIFY OR CREATE
NEW

USE

06550 |FRP Ladders, Handrails, and Grating
DIVISION 7 - THERMAL & MOISTURE
PROTECTION

07100 |[Waterproofing

07110 |Crystalline Waterproofing

07120 |Polymer Monolithic Lining

07200 |Roofing and Accessories

07210 |Thermal Protection and Building Insulation
07410 |Siding / Wall Panel System

07500 |Flashing and Trim

07600 |Caulking and Sealers

07950 |Firestopping and Smokestopping
DIVISION 8 - DOORS AND WINDOWS
08110 |Steel Doors and Frames

08120 |Aluminum Doors and Frames

08130 |Stainless Steel Doors and Frames
08300 |Overhead Doors

08342 |Fiberglass Doors and Frames

08410 |Aluminum Entrances and Storefronts
08520 |Aluminum Windows

08710 |Finish Hardware

08800 |Glazing

DIVISION 9 — FINISHES

09100 |Framing Systems

09260 |Gypsum Board Assemblies

09300 |Floor Coverings

09510 |Acoustical Ceilings

09720 |Wall Coverings

Great Lakes Water Authority GLWA
Master Specifications Worksheet - 5



DIVISION XX PC-XXXX
SECTION NAME MASTER SPECIFICATION WORKSHEET (XXX 20XX)

AS IS|MODIFY N/A COMMENTS WHY TO MODIFY OR CREATE
NEW

USE

09900 |[Painting

09960 [High Performance Coatings

09962 |Resinous Flooring

DIVISION 10 — SPECIALTIES

10100 |Miscellaneous Specialties

10150 |Toilet Compartments and Accessories

10200 |Louvers and Grilles

10300 |Visual Display Boards

10400 |Marker Posts and Signage

10522 |Fire Extinguishers, Cabinets, and Accessories
10700 |Storage Shelving, Partitions, and Accessories
10800 |Lockers

VOLUME Il

DIVISION 11 — EQUIPMENT

11050 |[Equipment General Provisions

Pump Applications

11100 [Pump Application General Requirements
11200 |Vertical Turbine Pumps

11210 |Submersible Pumps

11220 |Axial Horizontal Split Pumps

11300 |Dry Pit Submersible Solids Handling Pumps
11310 |Self Priming Pumps

11320 |Recessed Impeller Pumps

11330 |Plunger Pumps (Sludge)

11340 |Dry Pit Horizontal Chopper Pumps
11650 |Sump Pumps

11700 |Sampling Pumps

11730 |Mixers

Great Lakes Water Authority GLWA
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DIVISION XX PC-XXXX
SECTION NAME MASTER SPECIFICATION WORKSHEET (XXX 20XX)

AS IS|MODIFY N/A COMMENTS WHY TO MODIFY OR CREATE
NEW

USE

11740 |Chemical Pumps

11745 |Chemical Feed Systems

General Equipment Applications

11800 |Centrifuges

11820 |Comminutors

11975 |Blowers

DIVISION 12 — FURNISHINGS

12100 |Office Furnishings and Fixtures

12200 |Laboratory Furnishings and Fixtures

12800 |Utility Room Furnishings

DIVISION 13 — SPECIAL CONSTRUCTION
13110 |Cathodic Protection

13200 |Pre-Engineered Metal Units

13300 |Pre-Engineered Precast Concrete Buildings
13400 |Precast Concrete Vaults, Meter Pits, and Other
Units

13500 [Information Data Centers

13700 |Polyethylene Chemical Storage Tanks
13750 |Steel Chemical Storage Tanks

DIVISION 14 — CONVEYING SYSTEMS
14240 |Hydraulic Freight Elevator

14552 |Screw Conveyors

14553 |Belt Conveyors

14621 |Chain Hoists

14622 |Electric Wire Rope Hoists

14630 |Traveling Bridge Cranes

14641 |Portable Gantry Cranes

VOLUME IV

Great Lakes Water Authority GLWA
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DIVISION XX
SECTION NAME

PC-XXXX

MASTER SPECIFICATION WORKSHEET (XXX 20XX)

DIVISION 15 - MECHANICAL

15005

Mechanical Demolition

15006

Mechanical Identification

15010

Valve Installation

15020

Miscellaneous Piping and Accessories -
Construction

15060

Miscellaneous Piping and Pipe Assembly

15061

Ductile Iron Pipe

15062

Steel Pipe

15063

Light Wall Steel Pipe

15064

Stainless Steel Pipe, Tubing and Accessories

15065

Miscellaneous Steel Pipe, Tubing and
Accessories - Procurement

15066

Fiberglass Reinf. Plastic Pipe - (Exhaust Air
Service)

15067

Miscellaneous Plastic Pipe, Tubing and
Accessories - Procurement

15069

Cast Iron Soil Pipe and Accessories -
Procurement

15070

Copper Tubing and Accessories - Procurement

15080

Roller Gates

15082

Cast-lron Slide Gates

15084

Stop Logs

15090

Angle Valves - Procurement

15091

Miscellaneous Ball Valves

15092

Industrial Butterfly Valves - Procurement

15093

Check Valves

15094

Backflow Preventer - Procurement

15095

Solenoid Valves - Procurement

Great Lakes Water Authority

Master Specifications Worksheet - 8
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DIVISION XX
SECTION NAME

PC-XXXX
MASTER SPECIFICATION WORKSHEET (XXX 20XX)

USE
AS IS|MODIFY N/A COMMENTS WHY TO MODIFY OR CREATE

15096

Globe Valves

NEW

15097

Pinch Valve - Procurement

15098

Plug Valves - Procurement

15099

Pressure Reducing Valves - Procurement

15100

Miscellaneous Valves - Procurement

15101

AWWA Butterfly Valves - Procurement

15102

Eccentric Plug Valves - Procurement

15103

AWWA Ball Valves - Procurement

15104

Resilient-Seated Gate Valves

15105

Double Disc Gate Valves - Procurement

15106

Cone Valves

15108

Air Release and Combination Air Valves -
Procurement

15130

Indicating Devices

15140

Pipe Supports (With Figures)

15150

Water Meters

15180

Valve and Gate Actuators - Procurement

15190

Natural Gas Piping

15200

Steam and Condensate Piping

15245

Vibration Isolation

15250

Mechanical Insulation

15300

Fire Sprinkler System

15310

Clean Agent Fire Suppression System

15360

Carbon Dioxide Suppression System

15400

Plumbing

15430

Backflow Preventer

15480

General Service Compressed Air Piping

15482

Laboratory Compressed Air systems

15484

Laboratory Vacuum System

Great Lakes Water Authority

GLWA
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DIVISION XX PC-XXXX
SECTION NAME MASTER SPECIFICATION WORKSHEET (XXX 20XX)

AS IS|MODIFY N/A COMMENTS WHY TO MODIFY OR CREATE
NEW

USE

15486 Distilled Water System
15487 Fuel Dispensing System
15490 HVAC General Provisions

VOLUME V

DIVISION 15 - MECHANICAL (CONT.)
15500 |Heating, Ventilating, and Air Conditioning
15510 Heating Boilers and Accessories

15515 |Hydronic Specialties

15525 Digester Heating Boilers

15550 Heating Systems Equipment

15575 Flue Stacks Breechings and Vents
15650 Refrigeration Systems

15755 |Heat Exchangers

15820 Dehumidification Systems

15845 Registers and Grilles

15855 |Air Handling Units

15880 Air Distribution Systems

15890 Odor Control Systems

15891 |Ductwork and Accessories

15950 |Electric Automatic Temperature Control System
15955 |Building System Controls

15990 |Testing, Adjusting, and Balancing
DIVISION 16 - ELECTRICAL

16050 |Electrical general Requirements

16052 |Coordination Study and Arc Flash Hazard
Analysis

16150 |Variable Frequency Drives

16220 |General Purpose Induction Motors

Great Lakes Water Authority GLWA
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DIVISION XX PC-XXXX
SECTION NAME MASTER SPECIFICATION WORKSHEET (XXX 20XX)

AS IS|MODIFY N/A COMMENTS WHY TO MODIFY OR CREATE
NEW

USE

16310 |Secondary Integral Unit Substations
16320 |Medium-Voltage Three Phase Pad-Mounted
Transformers

16345 |Medium-Voltage Metal-Clad Switchgear
16360 |Metal-Enclosed Load Interrupter Switchgear
16395 |Medium-Voltage Motor Control Equipment
16425 |Switchboards

16480 |600 Volt Class Motor Control Centers
16500 |Lighting

16722 |Closed Circuit Television Systems

16740 |Telephone (Pax) System

DIVISION 17 — INSTRUMENTATION AND
CONTROLS

17100 |Computer Control System

17200 |Computer System Hardware

17250 |Computer System Software

17300 |[Programmable Logic Controllers

17350 |Multiple Address Radio Equipment

17400 |Software Control Block Descriptions
17500 |Instrumentation General Requirements
17510 |Panel Mounted Instruments

17520 |Flow Instruments

17530 |Pressure and Level Instruments

17540 |Analytical Instruments

17550 |Miscellaneous Instruments

17600 |Panels, Consoles, and Appurtenances
17700 |Uninterruptible Power Supply

Great Lakes Water Authority GLWA
Master Specifications Worksheet - 11



MASTER SPECIFICATIONS LISTING BY VOLUME

MASTER SPECIFICATONS
Version 2.1

MASTER SPECIFICATIONS LISTING BY VOLUME

MASTER SPECIFICATION USER GUIDE
VOLUME | \

02211

Excavating, Filling and Grading

02221

Trenching, Backfilling and Compacting

02231

Removing/Abandoning Utilities and
Structures

DIVISION 1 - GENERAL REQUIREMENTS

01010

Administrative Provisions

02233

Adjusting and Reconstructing
Structures

01020

Documentation Standards

02236

Pipe Boring and Jacking

01025

Measurement and Payment

02316

Rock Removal

01030

Summary of Work

02321

Flowable Fill

01040

Control of Work

02342

Soil Stabilization

01050

Progress Schedules and Pay
Applications

02461

Steel Sheet Piling

02462

Steel H Piles

01055

Equipment Rental Rates

02530

Sanitary Sewers

01060

Quality Control

02533

Pipe Cleaning and Televising

01070

Project Coordination and Meetings

02600

Manholes

01080

Project Submittals

02620

Water Main Services

01090

Predictive Testing and Inspection

02621

Compression Type Fire Hydrant

01100

Traffic Control

02625

HDPE Pipe and Fittings

01110

Construction Facilities and Identification

02626

Steel Transmission Pipe

01120

Security

02628

Pre-Stressed Concrete Pressure Pipe

01140

Soil Erosion and Sedimentation Control

02630

Storm Drainage and Pipe Culverts

01150

Project Record Documents and
Photographs

02675

Disinfection of Water Distribution
System

02676

Leakage Tests

01160 |Training and Operations & Maintenance

Manuals 02730 |Aggregate Base and Surface Course
01170 |Warranties and Bonds 02740 |Bituminous Paving
01180 |Equipment, Materials, Parts, and Tools 02750 |Concrete Pavement
01190 |Contract Closeout and Cleaning 02755 |[Removal and Replacement of Curbs
01200 |Equipment Records and Sidewalks

01310

Project Schedule

01320

Maintenance of Plant Operations

02760

Sidewalks, Sidewalk Ramps and
Driveways

02820

Chain Link Fences and Gates

DIVISION 2 - SITE CONSTRUCTION

02900

Landscaping

02012

Soil Boring and Testing

02906

Planting Irrigation

02050

Demolition

02080

Asbestos Removal

DIVISION 3 — CONCRETE

02084

Modifications to Existing Structures,
Piping and Equipment

03100

Concrete Formwork

03200

Concrete Reinforcement

02085

Lead-Based Paint Removal

03250

Concrete Accessories

02100

Site Clearing

03251

Construction and Expansion Joints

02140

Dewatering

03300

Cast in Place Concrete

02145

Sludge Removal

03345

Concrete Curing and Finishing

Great Lakes Water Authority

GLWA



MASTER SPECIFICATIONS LISTING BY VOLUME

MASTER SPECIFICATONS
Version 2.1

03371

Shotcrete

07110

Crystalline Waterproofing

03410

Plant-Precast Structural Concrete

07120

Polymer Monolithic Lining

03600

Grout

07200

Roofing and Accessories

03650

Cement Stabilized Fly Ash

03700

Concrete Restoration

07210

Thermal Protection and Building
Insulation

03800

Concrete Repair

07410

Siding / Wall Panel System

07500

Flashing and Trim

DIVISION 4 — MASONRY

07600

Caulking and Sealers

04065

Masonry Mortar and Grout

07950

Firestopping and Smokestopping

04216

Glass Unit Masonry

04300

Unit Masonry Assemblies

DIVISION 8 — DOORS AND WINDOWS

04811

Cavity Walls

08110

Steel Doors and Frames

04813

Masonry Veneer

08120

Aluminum Doors and Frames

04820

Reinforced Unit Masonry Assemblies

08130

Stainless Steel Doors and Frames

04900

Masonry Restoration and Cleaning

08300

Overhead Doors

VOLUME lI

08342

Fiberglass Doors and Frames

08410

Aluminum Entrances and Storefronts

08520

Aluminum Windows

08710

Finish Hardware

DIVISION 5 - METALS

08800

Glazing

05120

Structural Steel

05210

Steel Joists

DIVISION 9 — FINISHES

05310

Metal Floor Deck

09100

Framing Systems

05311

Steel Roof Deck

09260

Gypsum Board Assemblies

05400

Cold-Formed Framing

09300

Floor Coverings

05500

Metal Fabrications

09510

Acoustical Ceilings

05510 |Metal Stairs 09720 |Wall Coverings

05520 |Handrails and Railings 09900 |Painting

05530 |Gratings 09960 |High Performance Coatings
05550 |Anchor Bolts and Expansion Anchors 09962 |Resinous Flooring

05630

Access Hatches

DIVISION 10 — SPECIALTIES

PROTECTION

DIVISION 6 — WOOD AND PLASTICS 10100 |Miscellaneous Specialties

06100 |Framing and Sheathing Carpentry 10150 |Toilet Compartments and Accessories

06114 |(Wood Blocking and Curbing 10200 |Louvers and Grilles

06170 |Trusses, Joists, and Roofing Systems 10300 |Visual Display Boards

06200 |Finish Carpentry 10400 |Marker Posts and Sighage

06410 |Custom Cabinets 10522 |Fire Extinguishers, Cabinets, and

06500 |Plastic Fabrications Accessories _

06550 |FRP Ladders, Handrails, and Grating 10700 |Storage Shelvmg, Partitions, and
Accessories

DIVISION 7 - THERMAL & MOISTURE 10800 |Lockers

07100 |Waterproofing

Great Lakes Water Authority

GLWA



MASTER SPECIFICATIONS LISTING BY VOLUME

MASTER SPECIFICATONS
Version 2.1

VOLUME il DIVISION 14 — CONVEYING SYSTEMS
14240 [Hydraulic Freight Elevator

DIVISION 11 — EQUIPMENT 14552 |Screw Conveyors

11050 |Equipment General Provisions
‘ auip 14553 |Belt Conveyors

Pump App”CEltiOﬂS 14621 |Chain Hoists

11100 [Pump Application General 14622 |Electric Wire Rope Hoists
Requirements - -

11200 |Vertical Turbine Pumps 14630 |Traveling Bridge Cranes

11210 [Submersible Pumps 14641 |Portable Gantry Cranes

11220 |Axial Horizontal Split Pumps

11300 |Dry Pit Submersible Solids Handling
Pumps

VOLUME IV

11310 |Self Priming Pumps DIVISION 15 — MECHANICAL (Part 1 of 2)
11320 |Recessed Impeller Pumps 15005 |Mechanical Demolition
11330 [Plunger Pumps (Sludge) : _
11340 |Dry Pit Horizontal Chopper Pumps 15006 |Mechanical Identification
11650 |Sump Pumps 15010 (Valve Installation
11700 |Sampling Pumps 15020 [Miscellaneous Piping and Accessories
11730 [Mixers Installation
11740 |Chemical Pumps 15060 [Miscellaneous Piping and Pipe
11745 |Chemical Feed Systems Assembly
15061 |Ductile Iron Pipe

| Equi Applicati -
Genera qw_pment pplications 15062 |Steel Pipe
11800 |Centrifuges : _
11820 |Comminutors 15063 [Light Wall Steel Pipe
11975 |Blowers 15064 |Stainless Steel Pipe, Tubing and

Accessories
DIVISION 12 — FURNISHINGS 15065 |[Miscellaneous Steel Pipe, Tubing and
12100 |Office Furnishings and Fixtures Accessories
12200 |(Laboratory Furnishings and Fixtures 15066 |Fiberglass Reinforced Plastic Pipe -
12800 |Utility Room Furnishings (Exhaust Air Service)
15067 [Miscellaneous Plastic Pipe, Tubing and

DIVISION 13 — SPECIAL CONSTRUCTION Accessories
13110 |Cathodic Protection 15069 |Cast Iron Soil Pipe and Accessories
13200 |Pre-Engineered Metal Units 15070 |Copper Tubing and Accessories
13300 |Pre-Engineered Precast Concrete

Buildings 15080 |Roller Gates
13400 |Precast Concrete Vaults, Meter Pits, 15082 |Cast-Iron Slide Gates

and Other Units
13500 |Information Data Centers 15084 |Stop Logs
13700 |[Polyethylene Chemical Storage Tanks 15090 [Angle Valves
13750 |Steel Chemical Storage Tanks 15091 |Miscellaneous Ball Valves

Great Lakes Water Authority

GLWA



MASTER SPECIFICATIONS LISTING BY VOLUME

MASTER SPECIFICATONS
Version 2.1

15092 |Industrial Butterfly Valves 15487 |Fuel Dispensing Systems
15093 |Check Valves 15490 |HVAC General Provisions
15094 |Backflow Preventer
15095 |Solenoid Valves
15096 |Globe Valves DIVISION 15 - MECHANICAL (Part 2 of 2)
15097 |Pinch Valve 15500 |Heating, Ventilating, and Air
15098 |Plug Valves Conditioning
15099 |Pressure Reducing Valves 15510 |Heating Boilers and Accessories
15100 |Miscellaneous Valves 15515 |Hydronic Specialties
15101 [AWWA Buitterfly Valves 15525 |Digester Heating Boilers
15102 |Eccentric Plug Valves 15550 |Heating Systems Equipment
15103 |AWWA Ball Valves 15575 |Flue Stacks Breechings and Vents
15104 |Resilient-Seated Gate Valves 15650 |Refrigeration Systems
15105 |Double Disc Gate Valves 15755 |Heat Exchangers
15106 |Cone Valves 15820 |Dehumidification Systems
15108 |Air Release and Combination Air 15845 |Registers and Grills
Valves 15855 |Air Handling Units

15130 |Indicating Devices 15880 |Air Distribution Systems
15140 |Pipe Supports 15890 |Odor Control Systems
15150 \Water Meters 15891 |Ductwork and Accessories
15180 |Valve and Gate Actuators 15950 |Electric Automatic Temperature Control
15190 |Natural Gas Piping System
15200 |Steam and Condensate Piping 15955 |Building System Controls
15245 |Vibration Isolation 15990 |Testing, Adjusting, and Balancing
15250 [Mechanical Insulation
15300 |Fire Sprinkler Systems DIVISION 16 - ELECTRICAL

16050 |Electrical General Requirements
15310 |Clean Agent Fire Suppression Systems —

16052 |Coordination Study and Arc Flash
15360 |Carbon Dioxide Suppression System Hazard Analysis
15400 |Plumbing 16150 |Variable Frequency Drives
15430 |Backflow Preventers 16220 |General Purpose Induction Motors
15480 |General Service Compressed Air Piping 16310 |Secondary Integral Unit Substations
15482 |Laboratory Compressed Air Systems 16320 |Medium-Voltage Three Phase Pad-
15484 |Laboratory Vacuum Systems Mounted Transformers
15486 |Distilled Water Systems 16345 |Medium-Voltage Metal-Clad Switchgear

Great Lakes Water Authority

GLWA



MASTER SPECIFICATIONS LISTING BY VOLUME

MASTER SPECIFICATONS
Version 2.1

16360

Metal-Enclosed Load Interrupter
Switchgear

16395

Medium-Voltage Motor Control
Equipment

16425

Switchboards

16480

600 Volt Class Motor Control Centers

16500

Lighting

16722

Closed Circuit Television Systems

16740

Telephone (Pax) System

DIVISION 17 — INSTRUMENTATION AND
CONTROLS

17100

Computer Control System

17200

Computer System Hardware

17250

Computer System Software

17300

Programmable Logic Controllers

17350

Multiple Address Radio Equipment

17400

Software Control Block Descriptions

17500

Instrumentation General Requirements

17510

Panel Mounted Instruments

17520

Flow Instruments

17530

Pressure and Level Instruments

17540

Analytical Instruments

17550

Miscellaneous Instruments

17600

Panels, Consoles, and Appurtenances

17700

Uninterruptible Power Supply

Great Lakes Water Authority

GLWA



DIVISION 01

MASTER SPECIFICATIONS

INDEX Version 2.1
INDEX
DIVISION 1 - GENERAL REQUIREMENTS PAGE NO.

01010 Administrative Provisions 01010 -1to 38
01020 Documentation Standards 01020-1to 7
01025 Measurement and Payment 01025-1to 2
01030 Summary of Work 01030-1to 3
01040 Control of Work 01040-1to 8
01050 Progress Schedules and Pay Applications 01050-1to 4
01055 Equipment Rental Rates 01055-1to 4
01060 Quiality Control 01060 -1to 11
01070 Project Coordination and Meetings 01070-1to 6
01080 Project Submittals 01080 - 1to 18
01090 Predictive Testing and Inspection 01090 -1to 15
01100 Traffic Control 01100-1to 5
01110 Construction Facilities and Identification 01110-1to 11
01120 Security 01120-1to 4
01130 Equipment Records 01130-1to 12
01140 Soil Erosion and Sedimentation Control 01140-1to 10
01150 Project Record Documents and Photographs 01150-1to 7
01160 Training and Operations & Maintenance Manuals 01160 —1to 15
01170 Warranties and Bonds 01170-1to 3
01180 Equipment, Materials, Parts, and Tools 01180 —1to 23
01190 Contract Closeout and Cleaning 01190-1to 5
01310 Project Schedule 01310-1to5
01320 Maintenance of Plant Operations 01320-1to 7
Great Lakes Water Authority GLWA

Index - 01000



DIVISION 01 MASTER SPECIFICATIONS
ADMINISTRATIVE PROVISIONS Version 2.1

SECTION 01010
ADMINISTRATIVE PROVISIONS
PART 1 - GENERAL
1.1 SCOPE. This section details general Contract Administrative Provisions
applicable to all Work to be performed and is intended to be used in conjunction
with all aspects of the Contract Documents. Even if not specifically stated, all work
associated with Master Specification Sections, unless otherwise clarified or stated,
shall also comply with Division 01 Master Specification Section references. Where
conflicts develop in specification sections, the more stringent requirement shall
govern.
This section includes the following Articles:

Contract Drawings.

Alternatives.

Allowances.

Coordination.

Control Surveys.

Property and Survey Monuments.

Cleanliness of the Work and Streets.

Regulatory Requirements.

Safety Precautions.

Licenses, Permits, and Inspections.

Additional Engineering Services.

Cooperation.

Protection of Property.

Fire Protection.

Chemicals.
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Existing Utilities and Structures.
Alteration of Existing Water Mains and Services.
Easement and/or Right-of-Way Across Private Property.

Claims by One Contractor Arising from Alleged Damage by Another
Contractor.

Historical Specimens.

Abbreviations.

References.
1.2 CONTRACT DRAWINGS. Resource drawings are available for the Contractor
to use. Arrange with DWSD Document Control to receive copies of existing

drawings within the limit of the Work. DWSD does not accept responsibility for the
accuracy of the drawings.

1.3 ALTERNATIVES. Contract Drawings indicate the extent and general
arrangement of the Work. If any departures from the Contract Drawings are
deemed necessary by the Contractor to accommodate the material and equipment
the Contractor proposes to furnish, details of such departures and reasons thereof
shall be submitted as soon as is practicable to the Engineer for approval. No such
departures shall be made without the prior written approval of the Engineer.
Approved changes shall be made without additional cost to the Owner for this Work
or related Work under other Contracts of the project. If a credit is involved, it shall
be negotiated with the Owner.

The specific equipment proposed for use by each Contractor on the project may
require changes in structures, auxiliary equipment, piping, electrical, mechanical,
controls, materials, or other Work to provide a complete and satisfactory operating
installation. The Contractor, with proposed changes, shall submit to the Engineer for
approval, all necessary drawings and details showing such changes to verify
conformance with the overall project, both structural and architectural requirements,
and overall operating performance. The bid price shall include all costs in
connection with the preparation of new drawings, details, and all changes to
construction work to accommodate the proposed equipment, including increases in
the costs of other contracts.

Reasonable costs incurred by DWSD as a result of requests for approval of
changes in the design initiated by the Contractor, shall be subtracted from the
Contract Price regardless of whether the request is denied, granted, or modified.

Great Lakes Water Authority GLWA
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1.4 ALLOWANCES.

1.4.01 Scope. In General, Cash and Provisionary Allowances are to be
incorporated in the Work as defined in the Article 4 of the General Conditions
(Exhibit C) of the Agreement. Specifically defined Allowances to be incorporated
are listed in the Bid form and described in Specification Section 01025 Article 1.4
UNIT PRICE AND ALLOWANCE ITEMS.

1.4.02 Cash and Provisionary Allowance. It is understood that the Contractor has
included in the Contract Price all allowances so named in the Contract Documents.

1.4.03 Measurement and Payment. Measurement and payment for any cash
allowance shall be in accordance with the provisions of Article 4.7 ALLOWANCES
of the General Conditions (Exhibit C) of the Agreement.

Payment for the cost of any cash allowance shall be in accordance with the
Schedule of Values and, if appropriate, in accordance with the change order.

Upon final payment, or other appropriate time, the Contract Price shall be adjusted
as required and an appropriate Change Order(s) issued.

Any cash allowance monies remaining after completion of the Work will be credited
to DWSD.

1.5 COORDINATION.

1.5.01 Contract Documents. The Work to be performed under a particular
specification section is not necessarily restricted to that of any one particular trade.
Any item mentioned under any heading must be supplied, even though it is not
called for again under the heading for the respective Work.

1.5.02 Existing Facilities. The Contractor shall not disrupt existing facility
operations unless otherwise allowed in the Contract Documents. The Contractor
shall prepare a construction traffic ingress/egress plan that separates construction
activity access from DWSD operations activity.

All proposed interruptions or tie-ins to existing facilities or utilities or other activities
affecting the Department's operations shall be scheduled. If shutdown or partial
shutdown of an existing utility is required, requests must be submitted for shutdown
in writing to the Engineer at least 15 days in advance, unless otherwise specified. A
request for shutdown is required for public utilities as well as private utilities.

The Contractor must cooperate with the Owner in scheduling construction activities
to minimize any conflicts with the construction activities of other Contractors on the
site, and to enable the Owner to maximize the utilization and the occupancy of the

site for his normal, as well as special, maintenance and operation activities.
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The Engineer shall approve the scheduling of all such activities.

1.6 CONTROL SURVEYS. The City, through the Engineer, will establish for the
Contractor's use, suitable points, marks, and benches at such locations and
intervals as the Engineer deems reasonably necessary to determine the general
location, alignment, elevation, and grade of the Work. The Contractor shall not
proceed until a timely request to the Engineer for these control surveys has been
made.

Provide reasonable and necessary opportunities to place and remove alignment
points, furnish such materials, and give such assistance including clearing and
grubbing, as may be required by the Engineer for his survey operations. Ifitis
found necessary to carry on those operations on Sundays, legal holidays, or at other
times when the Contractor's Work is not in progress, the Contractor shall furnish all
necessary service and assistance. No compensation will be paid for any of the
work, materials, or delay occasioned by giving lines and grades, or making other
necessary measurements, or inspections.

Carefully preserve all bench marks, reference points and stakes as established by
the Engineer. In case of destruction, the City shall charge the Contractor for the
resulting restoration expenses. The Contractor shall be responsible for any
mistakes and delays that may be caused by their loss or disturbance.

From the control points, marks and benches established by the Engineer and from
information shown on the Drawings, make all additional measurements, and
establish such additional points, lines and grades necessary for performance of the
Work.

The Contractor shall employ a competent Civil Engineer registered within the State
of Michigan as a Professional Engineer or Professional Land Surveyor. The
Contractor shall require said Engineer to establish all lines, elevations, and
reference marks needed by the Contractor during the progress of the Work, and
from time to time, verify such marks by instrument or other appropriate means.

The Engineer shall have the right, at any time, to determine the correctness and
completeness of the measurements taken, or points, lines, and grades established
by the Contractor. Unacceptable or incorrect construction resulting from errors in
measurements, points, lines, or grades made or established by the Contractor shall
be corrected or replaced by construction that is strictly in accordance with the
Contract requirements at the Contractor's expense. While the Engineer may draw
the Contractor's attention to errors or incompleteness in the Contractor's
measurements, points, lines, or grades, no omission on the part of the Engineer to
point out such errors or incompleteness shall give the Contractor any right to claims
against the City or shall in any way relieve the Contractor of his responsibilities in
accordance with the terms of this Contract.
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The Contractor shall make, check, and be responsible for all measurements and
dimensions necessary for the proper construction of, and the prevention of, errors in
the Work.

All details of survey stations, bearings, or similar survey designations are applicable
only for the location of work to be performed under this Contract. It is understood
that the designations are only approximate. No changes of such designation
caused by the developments of construction shall be made the basis of claims for
payment other than provided for in the Contract.

1.7 PROPERTY AND SURVEY MONUMENTS. Before any monuments or stakes
marking the boundaries of property along or near the Work are removed or
disturbed, the Contractor shall notify the Engineer in sufficient time so that they can
be properly located and reset.

All precautions shall be taken to avoid disturbance of permanent survey monuments
of any governmental authority, and when any of these are disturbed or destroyed,
the Contractor shall restore them to the satisfaction of such authority, and shall pay
all costs incurred by such authority in connection therewith.

1.8 CLEANLINESS OF THE WORK AND STREETS. The Contractor shall control
dust to meet the requirements of the jurisdictional authorities. Control measures
shall include, but are not limited to, sprinkling, applying calcium chloride, wheel
washing, street sweeping, street washing, and load covering.

Trucks hauling loose materials to or from the site shall be tightly covered and their
loads shall be trimmed to prevent spillage on the public streets or roads. This
requirement likewise applies to suppliers making deliveries to the site. The
Contractor shall promptly clean streets, or roads, dirtied by any cause arising from
the operations or that of the subcontractors or supplier(s). Should the Contractor fail
to maintain proper street or road cleanliness, the Owner will take the necessary
steps to perform such cleaning and will charge the Contractor for all costs
accordingly.

1.9 REGULATORY REQUIREMENTS. The requirements of this Article shall be
made a part of any sub-contracts entered into.

All rules, regulations, orders, and permits, of any governmental agency applicable to
the Work under this Contract shall be met. It is the Contractor's responsibility to be
informed of all applicable governmental rules, regulations, orders, and permits. The
Contractor shall cooperate with the Engineer to promptly furnish any information
required by such agencies.

Final payment will not be made under the terms of this Contract until written
approval of the final conditions of the Work is obtained by the Contractor from all

Great Lakes Water Authority GLWA
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public authorities or agencies having jurisdiction over any portion of the Work
included in the Contract.

1.10 SAFETY PRECAUTIONS. In addition to the Contractor’s responsibilities
outlined in the General Conditions section, the Contractor shall be responsible for
the following actions:

The Contractor shall comply with such safety regulations as may be prescribed by
the Engineer, Owner, or local authorities having jurisdiction and shall, when so
directed, properly correct any unsafe conditions created by, or unsafe practices on
the part of, employees or subcontractors. In the event of the Contractor's failure to
comply, the Engineer or Owner may take the necessary measures to correct the
conditions or practices, and all costs thereof will be charged to the Contractor, and
will be deducted from any monies due the Contractor. Failure of the Engineer to
direct the correction of unsafe conditions or practices shall not relieve the Contractor
of his responsibility hereunder.

The Contractor shall erect barriers, guard rails, screens, sheathing, bracing, covers,
nets, shields, and false-work of non-combustible materials as determined by
Engineer to keep a separation between the Contractor's Work and the Owner’s
operations, as needed for the safety of the Work and the Owner’s employees.

The Contractor shall provide adequate shielding to prevent high temperature
particles and sparks (resulting from, but not limited to, welding, metal cutting, and
grinding), other building debris, spilled sludge, or other materials (resulting form
construction, operation, or maintenance activities) from falling upon or reaching
workers, the Owner’s workers, or others within the area.

Where project involves confined spaces, Contractor shall take measures as
necessary to fully protect employees working in confined spaces to include provision
of any necessary protective equipment, forced ventilation, and testing in full
compliance with Master Specification Section 01040, Control of Work.

Adequate ventilation shall be provided to keep any noxious fumes, smoke or dust
away from the Contractor’s or Owner’s workers or others within the area.

1.11 LICENSES, PERMITS, AND INSPECTIONS. All necessary licenses and
permits including the building permit required for the Work, shall be secured at no
cost to the Owner. Permits issued by DWSD will be furnished without charge.
Permits applied for by the DWSD are described in Article 4.0 of Section 00210,
Information for Bidders

The Contractor shall obtain, keep current and pay all necessary fees for any
necessary construction permits from those authorities, agencies or municipalities
having jurisdiction over land areas, water areas, utilities, or structures which are
located within the contract limits and which will be occupied, encountered, used, or

Great Lakes Water Authority GLWA
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temporarily interrupted by the Contractor's operations unless otherwise stated.
When construction permits are accompanied by regulations or requirements issued
by a particular authority, agency or municipality, it shall be the Contractor's
responsibility to familiarize himself and comply with such regulations or requirements
as they apply to operations on this project. The Owner shall obtain all water tap
permits from the City of Detroit, Water and Sewerage Department.

The Contractor shall apply for inspection of the Work to any and all local, state, or
national authorities having jurisdiction, and shall deliver to the Engineer all required
certificates of approval of such authorities.

All costs, including fees, inspection charges, temporary improvements and the
restoration of existing improvements (e.g. sidewalks, pavements, soil erosion and
sedimentation control, landscaping, etc.) shall be paid and provided to the
satisfaction of the authority having jurisdiction and shall be included in the contract
price.

1.12 ADDITIONAL ENGINEERING SERVICES. If the Engineer is required to
provide additional engineering services as a result of substitution of materials or
equipment submitted as "or equal" by the Contractor, or changes made by the
Contractor in dimension, weight, and power requirements of the equipment and
accessories furnished, or if the Engineer is required to examine and evaluate any
changes proposed by the Contractor for the Contractor’'s convenience, then the
Engineer's charges in connection with such additional services shall be charged to
the Contractor by the Owner and paid by the Contractor.

Structural design shown on the Contract Drawings is based on maximum weights for
major items of equipment, as indicated on the Contract Drawings as specified. If the
equipment furnished exceeds the weights of said equipment, the Contractor shall
assume the responsibility for all costs of the redesign and for any construction
changes required to accommodate the equipment furnished, including the
Engineer's expense in connection therewith.

In the event that the Engineer is required to provide additional engineering services
as a result of the Contractor's errors, omissions or failure to conform to the
requirements of the Contract Documents, or if the Engineer is required to examine
and evaluate any changes proposed by the Contractor solely for the convenience of
the Contractor, then the Engineer's charges in connection with such additional
services shall be charged to the Contractor by the Owner and paid by Contractor.

1.13 COOPERATION. The Contractor shall allow the Owner (or agents), and other
project Contractors (or agents), to enter the work area for the purpose of
constructing, operating, maintaining, removing, repairing, altering or replacing such
pipes, sewers, conduits, manholes, wires, poles, or other structures and appliances
as may be required. The Contractor shall cooperate with all the aforesaid parties
and shall allow reasonable provisions for the prosecution of any other work by the
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Owner, or others, to be done in connection with Work, or in connection with the
normal use of the facilities.

Each Contractor shall cooperate fully with the Owner, the Engineer, and all other
Contractors employed in the Work, to effect proper coordination and progress to
complete the project on schedule and in proper sequence. Insofar as possible,
decisions of all kinds required from the Engineer shall be anticipated by the
Contractor to provide ample time for inspection, or the preparation of instructions.

Each Contractor shall assume full responsibility for the coordination and integration
of all parts of his Work with that of other Contractors. Each Contractor's
Superintendent shall coordinate all Work with other Contractors. Each Contractor
shall layout his own Work in accordance with the Contract Drawings, specifications
and instructions of the latest issue, and with due regard to the Work of other
Contractors.

Periodic coordinating conferences shall be held per the section on Project Meetings
of the Contract Documents.

1.14 PROTECTION OF PROPERTY. In the event of any claims for damage or
alleged damage to property as a result of Work under this Contract, the Contractor
shall be responsible for all costs in connection with the settlement of or defense
against, such claims. Prior to the commencement of Work in the vicinity of property
adjacent to the Work site, the Contractor, at his own expense, shall take such
surveys as may be necessary to establish the existing condition of the property.

Before final payment can be made, the Contractor shall furnish satisfactory
evidence that all claims for damages have been legally settled or sufficient funds to
cover such claims have been placed in escrow, or that an adequate bond to cover
such claims has been obtained to secure payment with interest.

In the event that any Contractor has trespassed upon private property in the
prosecution of the Work of this contract, the Owner may withhold payment for the
value of such Work in or on the property, but in any case no less than a sum of
$500.00 for each property trespassed, until the Contractor has secured a release
from the property owner upon whose property the trespass was committed.

Contractor shall be responsible for the protection of his own storage area.
1.15 FIRE PROTECTION. All Contractors shall take all necessary precautions to

prevent fires, and shall provide adequate equipment for extinguishing fires. No
burning of trash or debris will be permitted.

When fire or explosive hazards are created in the vicinity of the Work as a result of
the locations of fuel tanks, or similar hazardous utilities or devices, the Contractor
shall immediately alert the local Fire Marshal, the Engineer, and the Owner. The
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Contractor shall exercise all safety precautions, and shall comply with all instructions
issued by the Fire Marshal and will cooperate with the Owner to prevent the
occurrence of a fire or an explosion.

1.16 CHEMICALS. All chemicals used during the construction or furnished for the
project operation, whether herbicide, pesticide, disinfectant, polymer, or reactant of
other classification, must show approval of the EPA, USDA or both. Use of all such
chemicals and disposal of residues shall be in strict conformance with all applicable
law, rules, and regulations. All chemicals, and the use of chemicals, shall comply
with the City of Detroit, "Right to Know Rules" and the DWSD Safety Office.

1.17 EXISTING UTILITIES AND STRUCTURES. The term existing utilities shall be
deemed to refer to publicly-owned and privately-owned utilities such as electric
power, reservoirs, conduits, and lighting, telephone, water, gas, drains, storm drains,
process lines, sanitary sewers, raceway, and all appurtenant structures.

Where existing utilities and structures are indicated on the Contract Drawings, it
shall be understood that all of the existing utilities and structures affecting the work
may not be shown, and that the locations of those shown are approximate only. It
shall be the responsibility of the Contractor to ascertain the actual extent and exact
location of existing utilities and structures. In every instance, the Contractor shall
notify the proper authority having jurisdiction and obtain all necessary directions and
approvals before performing any Work in the vicinity of existing utilities.

Prior to beginning any excavation Work, the Contractor shall, through field
investigations, determine any conflicts between existing utilities and new utilities, or
other Work to be constructed under this project. This determination shall be based
on the actual locations, elevations and slopes, of existing utilities as determined in
the field investigations, locations, elevation, and slope of new utilities, if any, as
shown on the Contract Drawings. If an interference exists, the Contractor shall bring
it to the attention of the Engineer as soon as possible. If the Engineer agrees that an
interference exists, he shall modify the design as required, including relocating
existing utilities. The Contractor shall make arrangements with the respective utility
Owners for the relocation of the utilities. Additional costs to the Contractor for this
change shall be processed through a change order as detailed elsewhere in the
Contract Documents. In the event the Contractor fails to bring a potential conflict or
interference to the attention of the Engineer prior to beginning excavation work, the
conflict or interference shall be corrected by the Contractor, as directed by the
Engineer, at no additional expense to the Owner.

The Work shall be carried out in a manner to prevent disruption of existing services
and to avoid damage to the existing utilities. Temporary connections shall be
provided, as required, to insure there is no interruption of existing services. Any
damage resulting from the Work of this Contract shall be promptly repaired by the
Contractor at his own expense in a manner approved by the Engineer and to the
requirements of any authority having jurisdiction. Where it is required by the

Great Lakes Water Authority GLWA
01010-9



DIVISION 01 MASTER SPECIFICATIONS
ADMINISTRATIVE PROVISIONS Version 2.1

authority having jurisdiction that they perform their own repairs or have them done
by others, the Contractor shall be responsible for all costs thereof.

Where excavations by the Contractor require any utility lines or appurtenant
structures to be temporarily supported and otherwise protected during the
construction work, such support and protection shall be provided by the Contractor.
All such work shall be performed in a manner satisfactory to the Engineer and the
respective authority having jurisdiction over such work. In the event the Contractor
fails to provide proper support or protection to any existing utility, the Engineer may,
at his discretion, have the respective authority provide such support or protection as
may be necessary to insure the safety of such utility, and the costs of such
measures shall be paid by the Contractor.

1.18 ALTERATIONS OF EXISTING WATER MAINS AND SERVICES. The cutting,
reconstructing, or relocating of any existing water mains or water service
connections, necessitated to permit construction of the Work under this Contract,
shall be performed by the Contractor in accordance with the authority having
jurisdiction. The cost of all Work and material, including inspection, permits and
penalties, shall be included in the Contract price.

The Contractor shall negotiate with the authorities having jurisdiction regarding the
operating of all valves in any existing water mains.

If the Contractor finds it necessary to shut off any existing water mains in service,
the Contractor shall ascertain, from the authorities having jurisdiction, the shut-off
times considered appropriate for shut off, prior to shutting off the valve.

The Contractor shall receive no extra payment for the times such shutoffs and
alterations have to be made or due to delays incurred in conjunction with these
alterations.

1.19 EASEMENT AND/OR RIGHT-OF-WAY ACROSS PRIVATE PROPERTY.
When working in easements or rights-of-way, the Contractor shall comply with the
specific requirements shown on the Contract Drawings at their appropriate locations
and/or as specified in these Specifications. In addition to those specific
requirements, the Contractor shall comply with, but is not limited to, the following:

The Contractor shall strip and separately stockpile (in the area where
sufficient room permits) the topsoil required to be removed from each
individual parcel to accommodate the Work. This topsoil shall be redistributed
(or replaced) over the entire disturbed area and seeded unless otherwise
directed by the Engineer. In areas where erosion may occur, sodding and
pegging shall be required unless otherwise directed by the Engineer.

Excess excavated material from the easement shall be placed and graded on
the Owner’s property to the satisfaction of the Owner and/or as directed by
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the Engineer. It shall not be removed from Owner’s property without
permission.

If there is a surplus of, or if the Owner does not desire the excess excavated
material, it shall be removed as directed by the Engineer at no cost to the
Owner.

Any damage caused by the Contractor’s operation to the property in/or adjacent to
the easement shall be either satisfactorily restored or payment made therefore at no
additional cost to Owner.

Remove only those trees necessary to facilitate construction. All others shall be
protected from damage during construction. Stumps and brush from trees cut down
shall be removed from the property and disposed of as direct by the Engineer.

Trees of reasonable size, removed to accommodate construction, shall be cut into
fireplace lengths and stored on the property for the Owner (if requested), unless
otherwise directed by the Engineer.

In addition to the specific requirements on the Contract Drawing and/or as specified
in these Specifications, the Contractor, where required, shall install temporary
fences and/or barricades at the work site for the protection of the public and the
property Owner (and his interest, such as children, livestock, pets, and
automobiles). The type and placement of fences and/or barricades shall be to the
satisfaction of the Owner and/or as directed by the Engineer.

Stones or other undesirable material unearthed due to construction operations shall
be removed from the property to the satisfaction of the Owner and/or as directed by
the Engineer.

Existing structures or facilities such as driveways, private roads, fences, culverts,
water reservoir ponds on or near the easement, underground piping, wells, field
drains or tiles, and open ditches, shall be restored to a condition that existed prior to
construction, and to the satisfaction of the Owner and/or as directed by the
Engineer.

Ascertain the location, condition and depth and also protect any well on or near the
easement, which in any way may be affected by construction operations. The
Contractor shall be responsible for any and all resulting damages, claims, actions or
causes of action arising therefrom. In the event a well is damaged or ceases to
function because of the construction operations, a source of water sufficient for the
use of the well owner shall be provided by the Contractor at no additional cost. This
source of water is to be supplied until such time as the well is restored to its original
condition.

Conform to all requirements stated in the Contract Documents with regard to
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restoration work in private easements including those requirements stated above
and those shown on the Drawings at no additional cost.

Complete all restoration work as soon as possible so as to cause a minimum of
interference with the normal usage of the land by the Owner and for the control of
soil erosion. The restoration or reconstruction of drainage structures, water
reservoirs, wells and other facilities, shall be performed as soon as is practical, and
in co-operation and compliance with the Owner and/or local agency having
jurisdiction over, and/or as directed by the Engineer.

1.20 CLAIMS BY ONE CONTRACTOR FROM DAMAGE BY ANOTHER
CONTRACTOR. Each Contractor, in signing his Contract, agrees that if another
Contractor working on this project makes a claim against the Owner for money
damages due to loss of time, non-payment, or other reasons caused or occasioned
by the method of operation or lack of progress of the Contractor, and the allegations
are substantiated in the opinion of the Owner, the Owner may assess in turn such
money damages and withhold from progress payment against the offending
Contractor.

1.21 HISTORICAL SPECIMENS. Any and all specimens of historical or scientific
value or interest encountered in the Work shall be preserved and delivered to the
Engineer.

1.22 ABBREVIATIONS. The following listed group of letters or abbreviations,
wherever they appear in the Contract, shall mean and be interpreted as indicated
below ("." May or may not appear in abbreviation):

A.ASHT.O American Association of State Highway and
Transportation Officials.

A.C.lL American Concrete Institute.
A.E.l.C. Association of Edison Illluminating Companies.
A.F.B.M.A. Anti-Friction Bearing Manufacturer Association.
A.G.A. American Gas Association.
A.G.M.A. American Gear Manufacturers Association.
A.H.D.G.A. American Hot Dip Galvanizers Association.
A.M.C.A. Air Moving and Conditioning Association.
A.l.S.C. American Institute of Steel Construction.
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A.LLS.I.

A.N.S.1.

A.P.l.

A.R.E.A.

A.S.C.E.

A.S.H.RAE.

A.S.M.E.

A.S.P.E.

A.S.T.M.

AW.G.

AW.P.A.

AW.S.

AW.W.A.

B.O.C.A.

C.E.M.A.

C.S.

C.R.S.

D.E.Co.

D.O.H.

D.P.W.

D.W.S.D.

E.J.C.D.C.

American Iron and Steel Institute.
American National Standards Institute.
American Petroleum Institute.

American Railway Engineering Association
American Society of Civil Engineers.

American Society of Heating, Refrigeration and Air
Conditioning Engineers.

American Society of Mechanical Engineers.
American Society of Plumbing Engineers.
American Society for Testing and Materials.
American Wire Gauge.

American Wood Preservers' Association.
American Welding Society.

American Water Works Association.
Building Officials and Code Administrators.
Conveyor Equipment Manufacturers Association.
Commercial Standards.

Concrete Reinforcing Steel Institute.

Detroit Edison Company.

Department of Health
Department of Public Works - City of Detroit.
Detroit Water & Sewerage Department.

Engineer’s Joint Contract Documents Committee,
American Consulting Engineers Council, 1050 15™
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E.P.A.

E.P.M.D.

F.C.l.

Fed. Spec.

F.M.

I.B.R.
|.E.E.E.
I.P.C.E.A.
l.R.I.
I.S.A.
1.S.0.
J.I.C.

M.D.E.Q.

M.D.O.H.
M.D.O.T.
M.I.O.S.H.A.
M.S.S.
N.B.F.U.
N.B.S.

N.C.P.I.

Street, N.W. Washington, D.C. 20005.
Environmental Protection Agency.

Environmental Protection & Maintenance Department
of the City of Detroit.

Fluid Control Institute.
Federal Specification, issued by the Federal Supply
Service, General Services Administration,

U.S. Government.

Factory Mutual System (FM), 1151 Boston-Providence
Turnpike, Norwood, MA 02062.

Institute of Boiler and Radiator Manufacturers.
Institute of Electrical and Electronics Engineers.
Insulated Power Cable Engineers Association.
Industrial Risk Insurers.

Instrument Society of America.

International Standard Organization.

Joint Industry Conference Standards.

Michigan Department of Environmental Quality (State
of Michigan).

Michigan Department of Health.

Michigan Department of Transportation.
Michigan Occupational Safety and Health Act.
Manufacturers Standardized Society (MSS).
National Board of Fire Underwriters.

National Bureau of Standards.

National Clay Pipe Institute.

Great Lakes Water Authority

GLWA
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N.C.P.W.B.

N.E.B.B.

N.E.C.

N.E.M.A.

N.F.P.A.

N.L.G.I.

N.P.D.E.S.

N.P.T.

N.S.C.

N.S.F.

O.S.HA.

0.SYY.

P.D.l.

P.S.

S.D.l.

S.J.l.

S.M.A.C.N.A.

S.S.P.C.

Ten State
Standards

U.L.

U.S.E.P.A.

U.S.S.G.

National Certified Pipe Welding Bureau.
National Environmental Balancing Bureau.
National Electrical Code.

National Electrical Manufacturers Association.
National Fire Protection Association.

National Lubrication Grease Institute.

National Pollutant Discharge Elimination Systems.
National Pipe Thread.

National Safety Council.

National Sanitation Foundation.

Occupational Safety and Health Administration.
Outside Screw and Yoke.

Plumbing and Drainage Institute.

Pump Station.

Steel Deck Institute.

Steel Joist Institute.

Sheet Metal and Air Conditioning Contractors National
Association, Inc.

Steel Structure Painting Council.

Great Lake Upper Mississippi River Board of State
Public Health and Environmental Managers.

Underwriters' Laboratories.
U.S. Environmental Protection Agency.

United States Standard Gage.

Great Lakes Water Authority
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W.C.A.P.C.P. Wayne County Air Pollution Program.
W.C.D.E. Wayne County Department of Environment.
W.0.G. Water, Oil, and Gas.
W.S.P. Working Steam Pressure.
W.W.T.P. Wastewater Treatment Plant.

1.23 REFERENCES.

1.23.01 Specifications by Reference. Where reference is made in the
Specifications section to specifications or standards of any technical society,
professional association, or governmental agency, it is understood and agreed that
such specifications or standards are as much a part of the Specifications Section as
though fully repeated therein.

1.23.02 Materials by Reference. A material included in more than one Section of
the Specification will, in general, be specified in detail in only one of the Sections.

In other Sections, the material is specified by reference to the Section containing the
specifications for the same material, and such Specifications shall be considered as
much a part of the other Sections as if they were therein repeated in full.

1.24 VARIOUS ABBREVIATIONS.

The miscellaneous abbreviations herein, together with others in general use, are
applicable to these Master Standard Specifications and to project Plans or other
Contract Documents.

ABAND Abandoned
AC Asphalt Concrete
ACWS Asphalt concrete wearing surface
ALT Alternate
Amp Ampere(s)
APA Authorized Public Agency
Atm Atmosphere(s)
Great Lakes Water Authority GLWA
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Avg Average
AWG American Wire Gage (nonferrous wire)
AMER STD American Standard
Amp Ampere(s)
Ann Annual
APA Authorized Public Agency
B/B Back to Back
B/W Back of walk
BC Beginning of curve
BDRY Boundary
BF Bottom of footing
BH Brinell Hardness
BHP Brake horsepower
BM Bench mark
BOD Biochemical oxygen demand
Btu British thermal unit(s)
BvVC Beginning of vertical curve
C Celsius (centigrade)
CtoC Center to Center
C&G Curb and gutter
C/C Center to center
CAB Crushed aggregate base
CAL Calorie(s)
CAP Corrugated Aluminum pipe
Great Lakes Water Authority GLWA
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CB Catch Basin
CBOD Carbonaceous biochemical oxygen demand
CBP Catch Basin Connection Pipe
Cc Cubic centimeter(s)
CCTV Closed Circuit TV
CFD Cubic feet per day
CFH Cubic feet per hour
CFM Cubic feet per minute
CFR Code of Federal Regulations
CFS Cubic feet per second
CFT Cubic foot
Cl Cast Iron Pipe
CIA Construction Influence Area
CIP Compacted in Place
CL Clearance, center line
CLF Chain link fence
CM Centimeter(s)
CML Cement mortar-lined
CO Cleanout (Sewer)
COD Chemical oxygen demand
COL Column
CONC Concrete
CONN Connection
CONST Construct, Construction
Great Lakes Water Authority GLWA
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COORD Coordinate
CPM Critical Path Method
CP Constant pressure
CSDS DWSD Control System Design Standards
CSP Corrugated steel pipe
CTV Cable TV
CuU Cubic
CUFT Cubic foot (feet)
CU IN Cubic inch(es)
cuyd Cubic yard(s)
CVv Check valve
C Coefficient, valve flow
CYD Cubic yard
DB Decibels
DBA Decibels (A scale)
DBL Double
DBT Dry-bulb temperature
DC Direct current
DCB Detailed Cost Breakdown
DEG degree(s)
DIA Diameter
DI Ductile iron
DL Dead load
DO Dissolved oxygen
Great Lakes Water Authority GLWA
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DP Pressure drop or difference
DPT Dew point temperature
DS Dissolved solids
DT Drain Tile
DWG Drawing
DWSD Detroit Water & Sewerage Department
DWY Driveway
DWY APPR Driveway approach
E/P Edge of pavement
EA Each
Eat Entering air temperature
EC End of curve
EDR Equivalent direct radiation
EF Each face
EFF Efficiency
EG Edge of gutter
EGL Energy grade line
El Elevation
ELC Electronic lighting conduit
ENGR Engineer, Engineering
ESMT Easement
ETB Emulsion-treated base
EVC End of vertical curve
Ewt Entering water temperature
Great Lakes Water Authority GLWA
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EX ROW Existing Right of Way
EXC Excavation
EXP JT Expansion joint
EXST Existing
F Fahrenheit
FTOF Face to face
F&C Frame and cover
F&l Furnish and install
FIC Face of Curb
FA Face area
FAB Fabricate
FAS Flashing arrow sign
FBM Board Foot
FC Foot-candle
FD Floor drain
FDN Foundation
FG Finished grade
FH Fire hydrant
FL Flow line
FM Factory Mutual System
FO Fiber Optics Cable
FPD Feet per day
FPH Feet per hour
FPM Feet per minute

Great Lakes Water Authority GLWA
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FPS Feet per second
FREQ Frequency
FS Federal Specification
FSS Federal Specifications and Standards
FT Foot (feet)
FTG Footing
FT-LB Food-pound
ft-Ib/min Foot-pounds per minute

FT-LB/SEC Foot-pounds per second

FW Face of wall

G gram(s)

GA Gauge

GAL Gallons

GALV Galvanized

GC-MS Gas chromatography and mass spectrometry
GIP Galvanized iron pipe

GM/CC Grams per cubic centimeter

GPD Gallons per day

GPD/CU FT Gallons per day per cubic foot

GPD/SQ FT  Gallons per day per square feet

GPH Gallons per hour
GPM Gallons per minute
GPS Global Positioning System
GPS Gallons per second
Great Lakes Water Authority GLWA
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GR Grade
GR Grain(s)
GRTG Grating
GSP Galvanized steel pipe
H High or height
HGL Hydraulic grade line
HORIZ Horizontal
HP Horsepower
HP-HR Horsepower-hour
HR Hour(s)
HYDR Hydraulic
Hz Hertz
ID Inside diameter
In Inch(es)
INCL Including
INSP Inspection
INV Invert
IPS Inches per second
JT Joint
JTU Jackson turbidity unit(s)
K Kelvin
KA Kilo - amperes
Kg Kilogram(s)
Km Kilometer(s)
Great Lakes Water Authority GLWA
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KV Kilovolt(s)
KVA Kilovolt-ampere(s)
KVAR Kilovar (kilovolt-amperes reactive)
KWH Kilowatt-hour(s)
L Liter(s)
LAB Laboratory
LAT Lateral
LB Pound(s)
LBS/DAY Pounds per day
LBS/DAY/CU Pounds per day per cubic foot
FT
LBS/DAY/SQ Pounds per day per square foot
FT
LFT Linear foot
LL Live load
LONG Longitudinal
LP Lamp post
LSUM Lump sum
M Meter(s)
Ma Milliampere(s)
MAINT Maintenance
MAX Maximum
MBH Thousand Btu per hour
MCF Thousand cubic feet
MCL Michigan Compiled Laws
Great Lakes Water Authority GLWA
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MEAS Measure
mg Milligram(s)
MG Million gallons
mg/L Milligrams per liter
MGD Million gallons per day
MH Manhole, maintenance hole
MIL Military Specification
Min Minute(s)
MISC Miscellaneous
ML Milliliter(s)
MLSS Mixed liquor suspended solids
MMUTCD Michigan Manual of Uniform Traffic Control Devices
MM Millimeter(s)
MOD Modified, modify
MON Monument
MPH Miles per hour
MS Millisecond(s)
MSA Michigan Statutes Annotated (number always follows)
MTM Michigan Test Method
MULT Multiple
MV Millivolt(s)
MVA Megavolt-ampere(s)
NBS National Bureau of Standards
NC Noise criteria
Great Lakes Water Authority GLWA
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NPSH Net positive suction head
NRC Noise reduction coefficient
NTU Nephelometric turbidity unit
OA Outside air
OBS Obsolete
oC On center
oD Outside diameter
OE Outer edge
OPP Opposite
ORIG Original
0oz Ounce(s)
PB Pull box
PC Point of curvature
PCF Pounds per cubic foot
PCF/HR Pounds per cubic foot per hour
PCT Percent
PE Polyethylene
PF Power factor
PH Hydrogen ion concentration
Pl Point of intersection
PL Property line
PPB Parts per billion
PPM Parts per million
PSF Pounds per square foot
Great Lakes Water Authority GLWA
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PSF/HR Pounds per square foot per hour
PSI Pounds per square inch
PSI Pounds per square inch
PSIA Pounds per square inch absolute
PSIG Pounds per square inch gauge
PVC Polyvinyl chloride
PVMT Pavement
PVT RIW Private right-of-way
Q Rate of flow in cubic feet per second
Qt Quart(s)
QUAD Quadrangle, Quadrant
R Radius
R&O Rock and oil
RA Recycling agent
RAC Recycled asphalt concrete
RAP Reclaimed asphalt pavement
RBAC Rubberized asphalt concrete
RC Reinforced concrete
RCP Reinforced concrete pipe
RCV Remote control valve
REF Reference
REINF Reinforced or reinforcement
RES Reservoir
RES Resistance

Great Lakes Water Authority GLWA
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REV Revolution(s)
RH Relative humidity
RMS Root mean squared
ROW Right-of-way
RPM Revolutions per minute
RPS Revolutions per second
RR Railroad
S Slope
SA Supply air
SC Shading coefficient
SCCP Steel cylinder concrete pipe
SD Storm drain
SDI Sludge density index
SEC Section
SF Safety factor
SFT Square foot
SG Specific gravity
SV Specific volume
SPEC Specifications
SQ Square
SQ CM Square centimeter(s)
SFT Square foot (feet)
SQM Square meter(s)
SYD Square yard(s)
Great Lakes Water Authority GLWA
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SS Sanitary sewer
ST HWY State highway
STA Station
STD Standard
STR Straight
STR GR Straight grade
STRUC Structural/Structure
SwW Sidewalk
SWD Sidewalk drain
SYD Square yard
TAN Tangent
TD Temperature difference
TDH Total dynamic head
TDS Total dissolved solids
TE Temperature entering
T Temperature
TL Temperature leaving
TLV Threshold limit value
TOD Total oxygen demand
TONS Tons of refrigeration
TOPO Topography
TP Total pressure
TRANS Transition
TRQ Torque
Great Lakes Water Authority GLWA
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TS Traffic signal or transition structure
TS Total solids
TSC Traffic signal conduit
TSS Traffic signal standard
TYP Typical
VA Volts-ampere(s)
VAC Vacuum
VAR Varies, Variable
VB Valve block
VC Vertical curve
VERT Vertical
VFT Vertical foot
VOC Volatile organic chemical
Vv Volume
VP Pressure, dynamic (velocity)
VS Volatile solids
VSS Volatile suspended solids
W Watt(s)
WATCH Work Area Traffic Control Handbook
WB Wet-bulb
WBT Wet bulb temperature
WCAPCP Wayne County Air Pollution Program
WCDE Wayne County Department of the Environment
WHD Watt-hour demand
Great Lakes Water Authority GLWA
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WHDM Watt-hour demand meter
Wi Wrought iron
WKk Week(s)
WM Water meter
WT Weight
XCONN Cross connection
XSEC Cross section
Yd Yard(s)
YR Year(s)

1.25 UNITS OF MEASURE.

1.25.01 General. U.S. Standard Measures, also called U.S. Customary System is
the principal measurement system in these specifications and shall be used for
construction, unless otherwise stated in the Contract Documents.

Reference is also made to ASTM E 380 for definitions of various units of the Sl
system and a more extensive set of conversion factors.

1.25.02 Units of Measure and Their Abbreviations.

U.S. Customary Unit Equal S| Unit
(Abbreviations) To (Abbreviations)

1 mil (=0.001 in) 25.4 micrometer (mm)
1 inch (in) 25.4 millimeter (mm)

1 inch (in) 2.54 centimeter (cm)

1 foot (ft) 0.3048 meter (m)

1 yard (yd) 0.9144 meter (m)

1 mile (mi) 1.6093 kilometer (km)

1 square foot (ft?)

1 square yard (yd?)

1 cubic foot (ft3)

1 cubic yard (yd?)

1 acre

1 U.S. gallon (gal)

1 fluid ounce (fl. 0z.)

1 pound mass (Ib) (avoirdupois)
1 ounce mass (0z)

1 Ton (= 2000 Ib avoirdupois)

0.0929 square meter (m?)
0.8361 square meter (m?)
0.0283 cubic meter (m3)
0.7646 cubic meter (m?)
0.4047 hectare (ha)
3.7854 Liter (L)

29.5735 milliliter (mL)
0.4536 kilogram (kg)
28.3495 kilogram (kg)
0.9072 Tonne (= 1000 kg)

Great Lakes Water Authority
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1 Poise
1 centistoke (cs)

1 pound force (Ibf)

1 pound per square inch (psi)
1 pound force per foot (Ibf/ft)
1 foot-pound force (ft-1bf)

1 foot-pound force per second
([ft-1bf]/s)

1 part per million (ppm)

1 horsepower (550 ft x 1bf/s)
1 Million Gallons per Day
(MGD)

1 MGD

1.25.03 Temperature Units and Abbreviations.

Degree Fahrenheit (°F):
°F=(1.8x°C) + 32

0.1 pascal - second (Pa - s)

1 square mm per second
(mm?/s)

4.4482 Newton (N)

6.8948 Kilopascal (kPa)

1.4594 Newton per meter (N/m)
1.3558 Joules (J)

1.3558 Watt (W)

1 milligram/liter (mg/L)
745.7 Watts
1.5472 ft3/sec

0.0438 m3/sec

Degree Celsius (°C):
°C =(°F-32)/1.8

1.25.04 Sl Units (abbreviation) Commonly Used in Both Systems.

1 Ampere (A)
1 Volt (V)

1 Candela (cd)
1 Lumen (Im)
1 second (s)

1.25.05 Common Metric Prefixes.

kilo (k)
centi (c)
milli (m)
micro (W)
nano (n)
pico (p)

1.26 DEFINITIONS.

103
102
103
106
10°
101

2

Addendum — Written or graphic instrument issued prior to the opening of
Bids which clarifies, corrects, or changes the bidding or Contract
Documents. The term Addendum shall include bulletins and all other types
of written notices issued to potential bidders prior to opening of Bids.

Agency — The legal entity for which the Work is being performed.

Great Lakes Water Authority
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Base Course — The layer or layers of specified material of planned
thickness placed on a subbase or subgrade to support a surface course.

Backfill — Material used to fill an excavation.

Backflow Preventer — Valve within piping system to keep flow moving in
one direction.

Benchmark — A fixed, solid reference point with a precisely determined,
published elevation.

Catch Basin — A structure designed to collect surface water and transfer it
to a storm or combined sewer.

Change Order — A written order to the Contractor signed by the Agency
directing an addition, deletion, or revision in the Work, or an adjustment in
the Contract Price or the Contract time issued after the effective date of
the Contract. A Change Order may or may not also be singed by the
Contractor.

Code — The terms Government Code, Labor Code, etc., refer to codes of
the State of Michigan.

Contract — The written agreement between the Agency and the Contractor
covering the Work.

Contract Documents — Including but not limited to; Contract Addenda
(which pertain to the contract documents), Notice Inviting Bids, Instructions
to Bidders; Bid (including documentation accompanying Bid and any post-
bid documentation submitted prior to Notice of Award) when attached as
an exhibit to Contract, Bonds, general conditions, permits from other
agencies, Special Provisions, Plans, Standard Plans, Details, Schedules,
Master Specifications, Reference Specifications, Provisional
Specifications, Supplemental Specifications and all Modifications issued
after execution of Contract.

Contractor — The individual, partnership, corporation, joint venture, or other
legal entity having a Contract with the Agency to perform the Work. In the
case of work being done under permit issued by the Agency, the permittee
shall be construed to be the Contractor. The term “prime contractor” shall
mean Contractor.

Contracting Officer — The Contracting Officer shall be as defined in the
Agreement, Exhibit G, Glossary

Great Lakes Water Authority GLWA
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Contract Unit Price — The amount stated in the Bid for a single unit of an
item of work.

Cross-Section — A profile of the ground, etc., taken at right angles to a
reference line.

Crown — The uppermost point on a road, sewer, culvert or pipe cross-
section.

Culvert — A structure designed to provide an opening under a road etc.,
usually for the transportation of water.

Cut — In construction, the excavation of material; also the measurement
down from a grade mark.

Days — Days shall mean consecutive calendar’s days unless otherwise
specified.

Easement — An interest or right held by one person or party in land owned
by another person, whereby the first person is accorded partial use of such
land for a specific purpose. An easement restricts but does not abridge
the rights of the fee owner to the use and enjoyment of the easement
holder’s rights.

Encroachment — Any structure illegally erected within or overhanging the
R.O.W. and attached to the land i.e., a fence, building or parking lot.

Engineer — The term Engineer in the Contract Documents, Division 01
through 17, shall be synonymous with Contracting Officer as defined in the
Agreement, Exhibit G, Glossary, unless stated otherwise

Engineering Survey — Preliminary and layout surveys used for
construction.

Fill — Material used to raise the construction level; also, the measurement
up from a grade mark.

Footing — The part of the structure which is placed in or on the ground,
upon which the main structure rests.

Foundation — The portion of a structure resting upon a footing and
providing support for walls and other structural components.

Geotextile — Flexible, permeable fabrics consisting of synthetic fibers or
yarns oriented into a dimensionally stable network. Uses include, but are
not limited to, as a blanket for filtration applications, liner, separator and for
stabilization of subgrade and subbase materials.

Great Lakes Water Authority GLWA
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Grading Permit — The right to enter upon a specific area of land for the
purpose of grading, including the right to grade and/or alter the underlying
lands, which right will expire at the completion of the construction of the
described project, or upon a specified date.

House Connection Sewer — A sewer, within a public street or right-of-way,
proposed to connect any parcel, lot, or part of a lot with a mainline sewer.

House Sewer — A sewer, wholly within private property, proposed to
connect any building to a house connection sewer.

Invert — The lowest interior elevation of a pipe, sewer or culvert.

Luminaire — The lamp housing include the optical and socket assemblies
(and ballast if so specified).

Luminaire Arm — The structural member, bracket, or mast arm, which,
mounted on the standard, supports the luminaire.

Manhole — A structure which provides access to underground services
such as sewer, water, phone etc.

Modification — Includes Change Orders and Supplemental Agreements. A
Modification may only be issued after the effective date of the Contract.

Monument — A permanent reference point for horizontal and vertical
positioning.

Person — Any individual, firm, association, partnership, corporation, trust,
joint venture, or other legal entity.

Plans — The drawings, profiles, cross sections, working drawings, and
supplemental drawings, or reproductions thereof, approved by the
Engineer, which show the location, character, dimensions, or details of the
Work.

Pre-engineering Survey — A preliminary survey which forms the basis for
engineering design.

Private Contract — Work subject to Agency inspection, control, and
approval, involving private funds, not administered by the Agency.

Property Survey — A survey to retrace or establish property lines or to
establish the location of buildings within property limits.

Great Lakes Water Authority GLWA
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Provisional Specifications — Specifications issued separate from DWSD
Master Specifications that alter the Master Specifications for specific
project requirements. DWSD Master Specifications are available on
DWSD'’s official website located at
http://www.dwsd.org/cust/master_spec.html

Reference Specifications and Drawings — Those bulletins, standards,
rules, methods of analysis or test, codes, drawings, and specifications of
other agencies, engineering societies, or industrial associations referred to
in the Contract Documents. These refer to the latest edition, including
amendments in effect and published at the time of advertising the project
or issuing the permit, unless specifically referred to by edition, volume, or
date.

Retaining Wall — A wall built to hold back an embankment.

Right of way (R.O.W.) — The entire area legally reserved for the
construction, operation and maintenance of the roadway and the
improvement of the roadside and/or utilities.

Roadside — That portion of the R.O.W. outside of the roadway.

Roadway — That portion of the R.O.W. reserved for vehicular use, limited
by the outside edges of embankment or cut slopes and including ditches,
channels and/or other structures required to facilitate drainage.

Service Connection — Service connections are all or any portion of the
conduit, cable, or duct, including meter, between a utility distribution line
and an individual consumer.

Setback Line — A line established by zoning ordinance, deed restriction or
custom regulating the distance from the R.O.W. line of a street or highway
to the point where improvements may be constructed.

Sewer — A system comprising inlets, conduits, manholes and other
appurtenances to collect storm runoff from rainfall, sewage and/or fluid
industrial wastes and convey these to a point of discharge.

Sidewalk — That portion of the roadway primarily constructed for
pedestrian use.

Slope Stakes — Stakes placed to locate the top or bottom of a slope; also
may correspond to the limits of construction when referring to roadway
construction.

Great Lakes Water Authority GLWA
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Special Provisions — Any provisions that supplement or modify the
Standard Specifications applicable to an individual project. An Addendum
is a Special Provision.

Specifications — Standard Specifications, Reference Specifications,
Special Provisions, and specifications in Supplemental Agreements
between the Contractor and the Board. A general term applied to all
written directions, provisions and requirements concerning the
performance of the work.

Standard — The shaft or pole used to support street lighting luminaire,
traffic signal heads, mast arms, etc.

Standard Plans — Details of standard structures, devices, or instructions
referred to on the Plans or in Specifications by title or number.

Standard Specifications — All requirements and provisions contained in this
document.

State — State of Michigan.

Station — 1) A point on a baseline that is a specified distance from the
point of commencement; 2) A DWSD pumping station.

Street — Any road, highway, parkway, freeway, alley, walk, or access.

Subbase — A free draining granular material, placed on the subgrade and
on which the base and surfacing materials are placed.

Subgrade — That part of the finished surface of the graded earth on which
the subbase, road surface and shoulders are placed.

Supervision — Supervision, where used to indicate supervision by the
Engineer, shall mean the performance of obligations, and the exercise of
rights, specifically imposed upon and granted to the Agency in becoming a
party to the Contract. Except as specifically stated herein, supervision by
the Agency shall not mean active and direct superintendence of details of
the Work.

Supplemental Specifications — Specifications issued separate from DWSD
Master Specifications for specific project requirements that include
information not included in DWSD Master Specifications.

Title — The evidence of a person’s right to the property or the right itself.

Traffic Control Devices — Signs, signals, lighting devices, barricades,

Great Lakes Water Authority GLWA
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delineators, pavement markings, traffic regulators and all other equipment
for protecting and regulating traffic in accordance with the MMUTCD.

Tonne — Also referred to as “metric ton”. Represents a unit of measure in
the International System of Units equal to 1,000 kilograms.

Utility — Tracks, overhead or underground wires, pipeline, conduits, ducts,
or structures, sewers, or storm drains owned, operated, or maintained in or
across a public right of way or private easement.
Work — That which is proposed as defined by the Contract Documents to
be constructed or done under the Contract or permit, including the
furnishing of all labor, materials, equipment, and services.
Work Order — A written order by the Engineer or Agency requiring
performance by the Contractor.

PART 2 - PRODUCTS

Not used.

PART 3 - EXECUTION

Not used.

End of Section

Great Lakes Water Authority GLWA
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SECTION 01020

DOCUMENTATION STANDARDS
PART 1 - GENERAL

1.1 SCOPE. This section defines the content and format for the project
documentation. It also includes reference governing standards for the
documentation and for performance of the Work. The project documentation will be
for DWSD’s internal use for operation, facility activation, installation and testing,
personnel training and verification of Contractor’s performance and compliance with
the Contractual requirements.

1.2 GENERAL.

1.2.01 Governing Standards. The following references are provided for use by the
Contractor and all subcontractors. It is not all inclusive.

American Concrete Institute (ACI)

Association of Edison Illuminating Companies (AEIC)
American Institute of Steel Construction (AISC)
American Iron and Steel Institute (AISI)

American National Standards Institute (ANSI), 1430 Broadway, New York,
NY 10018

American Petroleum Institute (API), Publications and Distribution Section,
1220 L. Street Northwest, Washington, D.C. 20005

American Society of Heating, Refrigerating and Air Conditioning Engineers
(ASHRAE), 1791 Tullie Circle, N.E., Atlanta, GA 30329

American Society of Mechanical Engineers (ASME), 345 East 47™ Street,
New York, NY 10017

American Society for Testing and Materials (ASTM), 1916 Race Street,
Philadelphia, PA 19103

American Welding Society (AWS)

American Water Works Association (AWWA), 666 West Quincy Avenue,
Denver, CO 80235

Great Lakes Water Authority GLWA
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Anti-Friction Bearing Manufacturers Association (AFBMA)

Building Officials and Code Administration (BOCA)

City of Detroit Building Code

City of Detroit Ordinances and Executive Orders

Conveyor Equipment Manufacturers Association (CEMA)

DWSD Control System Design Standards (CSDS)

Detroit Edison Company (DECO)

Engineer’s Joint Contract Documents Committee (EJCDC), American
ggggglting Engineers Council, 1050 15" Street, NW, Washington, D.C.

Factory Mutual System (FM), 1151 Boston-Providence Turnpike, Norwood,
MA 02062

Federal Specification (FS), General Services Administration, Specification
and Consumer Information Distribution Section, (WFSIS), Washington Navy
Yard, Building 197, Washington, D.C. 20407

Great Lakes Upper Mississippi River Board of State Public Health and
Environmental Managers, 1997 (Ten State Standards)

Institute of Electrical and Electronics Engineers (IEEE), 345 East 47" Street,
New York, NY 10017

Instrument Society of America (ISA), 67 Alexander Drive, P.O. Box 12277,
Research Triangle Park, NC 27709

Insulated Power Cable Engineers Association (IPCEA)
International Standard Organization (ISO)

Michigan Department of the Environment (MDEQ)
Michigan Department of Health (MDOH)
Manufacturers Standardization Society (MSS)

Michigan Occupational Safety and Health Act (MIOSHA)
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Military Specification (MIL), Naval Publications and Forms Center, 5801
Tabor Avenue, Philadelphia, PA 19120

National Bureau of Standards (NBS)
National Electrical Code (NEC)

National Electrical Manufacturers’ Association (NEMA), 2101 L Street, NW,
Washington, D.C. 20037

National Fire Protection Association (NFPA), Battery March Park, Quincy,
MA 02269

National Pollutant Discharge Elimination Systems (NPDES)
Occupational Safety and Health Act (OSHA)

Steel Deck Institute (SDI)

Steel Structures Painting Council (SSPC)

Technical Aid Series (TAS), Construction Specifications Institute, 601 North
Madison Street, Alexandria, VA 22314

Underwriters’ Laboratories, Inc. (UL), 333 Pfingston Road, Northbrook, IL
60062

The U.S. Environmental Protection Agency (USEPA)
Wayne County Air Pollution Program (WCAPCP)
Wayne County Department of Environment (WCDE)
1.3 QUALITY ASSURANCE. For products or workmanship specified by association,

trade, or Federal Standards, comply with the requirements of the standard, except
when more rigid requirements are specified or are required by applicable codes.

When required by an individual Specification section, obtain copies of standards,

provide a copy to the Engineer, and maintain a copy at the job site throughout the
submittals, planning, and execution phases of the specific Work, until Substantial

Completion.

When required to verify material and equipment, the Contractor must submit copies of
all standards to the Engineer. DWSD Engineering maintains full sets of current ASTM,
AWWA, and NFPA standards.
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1.4 DOCUMENTATION PREPARATION.

1.4.01 New Drawings. For all new drawings, the Contractor shall utilize the latest.
Version of AutoCAD.

1.4.02 Drawing Categories. During the period of Contract performance, the
Contractor shall prepare and submit to DWSD for review and acceptance, drawing
categories as follows:

General

Architectural

Structural

Mechanical

Electrical

Instrumentation
1.4.03 Revisions. Prior to issue of the final drawings, letters or numbers (e.g.,
Revision A, Revision B) shall identify revisions. Revisions of drawings shall be
indicated by changing revision letters in the title block, entering new revision letters,
and specifying revisions in the revision column.
1.4.04 Symbols. Symbols used in documents and drawings shall conform to DWSD’s
standards or be extracted from a standard reference source accepted in writing by the
Engineer such as the list specified below:

Institute of Electrical and Electronics Engineers

National Electrical Manufacturers Association

ISA-S5.1 - Instrumentation Symbols and Identifications

ISA-S5.3 - Graphic Symbols for Distributed Control/Shared Display
Instrumentation, Logic and Computer Systems

ISA-S5.5 - Graphic Symbols for Process Displays
ISA-S5.4 - Instrument Loop Diagrams
Each drawing shall use symbols from only one standard reference source. The

Contractor shall furnish a symbol list with explanations that includes all nonstandard
symbols used on the drawings.
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1.4.05 Dratfting Media. Drafting media for the final drawings shall be both magnetic
media and 4 Mil (0.00762. cm) thickness mylar, double matte, drafting film. Drawings
shall be drawn with undiluted permanent drafting ink.

1.4.06 Lettering Standards. Lettering shall be minimum 0.125 inch (0.3175 cm)
height. All lettering shall be Simplex Regular 12 Point for general notes and
dimensions, Simplex Regular 18 Points for Subtitles, Simplex Regular 24 Point for
General Titles, and Simplex Slant 12 Point for all general revisions and as-builts.

1.4.07 Drawing Size. Unless otherwise agreed by DWSD, drawings shall be D-size
(24 x 36 inches) (60.96 x 91.44 cm).

1.4.08 Format. Each drawing prepared by the Contractor and submitted for review
shall have the following format:

Large Drawings 24 x 36 inches (60.96 cm x 91.44 cm) shall have on the bottom 2
inches (5.08 cm) on the 36 inch (91.44 cm) side the following information:

1t Box Revision/ A chart to track names and dates of revisions and
Check checks by individuals. Identify "DESCRIPTION",
"CHK'D" and "APRVD. DATE".
2"d Box Author 5 rows with "DESIGNED BY:", "DRAWN BY:",

Identification "CHECKED BY:", "PROJ. MGR:" with CAD DISK
file information placed at bottom of box.

394 Box Seal Location for professional seal.
4" Box Project Title  Title of Project with scale and date placed at bottom
of box.

5" Box DWSD & List "CITY OF DETROIT" "WATER AND
Consultant SEWERAGE DEPARTMENT" and "PLAN
PREPARED BY" (Consultant name and address).
Also include any site positioning information below

this box.
6" Box Project List Permit Numbers, Contract Numbers, File
Identification Numbers and/or Drawing Numbers (Shop drawing
or other).

Small Drawings 8.5 x 11 inches (21.59 cm x 27.94 cm) shall have on the bottom 1.5
inches (3.81 cm) on the 8.5 inch (21.59 cm) side the following information:

1stBox Revision/ A chart to track names and dates of revisions and
Check checks by individuals. Identify "DESCRIPTION",
"CHK'D" and "APRVD. DATE".
24 Box Author Place this box below the 1t box and provide

ldentification "DRAWN BY:", "CHECKED BY:" and
"APPROVED:" Also place "PLAN PREPARED BY"

Great Lakes Water Authority GLWA
01020-5



DIVISION 01 MASTER SPECIFICATIONS
DOCUMENTATION STANDARDS Version 2.1

(Consultant name and address) at bottom of this
box.

39 Box Project Title Place at bottom middle of page the Title of Project
with scale and date placed at bottom of box.

4" Box DWSD Place box on far right of page and include "CITY OF
DETROIT" "WATER AND SEWERAGE
DEPARTMENT" Provide the "Sheet" Number for
individual detail and the "DWG No." to equal the
drawing number of the total project drawings.

1.4.09 Layout. Drawings shall be arranged to be easily readable. Drawings shall not
be crowded or cluttered. Notes shall be located as far toward the right-hand border of
the drawing as possible. Circuitry shall be presented on the drawing with a minimum

of crossed or offset lines. Electrical connection drawings for panels shall be drawn to
reflect the actual physical wiring of the panels.

1.4.10 Line Work. The Contractor shall use DWSD’s drafting standards for preparing
drawings for this contract. Use the following line work when drafting drawings:

Minimum 0.01 inch (0.25 mm) for the use of Dimension Lines, Leader Lines,
and background

Minimum 0.03 inch (0.76 mm) for the use in the primary object of the drawing

Maximum 0.07 inch (1.78 mm) for the use of diagrammatic drafting.

1.4.11 Existing Drawings. The Contractor may provide copies of existing drawings to
any of the Contractor’s designers, subconsultants, sub-contractors, or vendors.
However, copies of existing drawings shall comply with standards for new drawings
as defined above.

PART 2 - PRODUCTS

2.1 STANDARD SYMBOL MANUAL. The Contractor shall submit to the Engineer,
five original copies of the Standard Symbol manual to be used on the Drawings.

PART 3 - EXECUTION

3.1 DRAWING GENERATION. All drawings shall be generated using a personal
computer and plotter as defined in Part 1 above.

3.2 REVIEW AND ACCEPTANCE OF DOCUMENTATION.

3.2.01 Responsibilities. Acceptance of the Contractor's documentation by DWSD
shall not relieve the Contractor of the responsibility to meet all of the requirements of
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the Contract or of the responsibilities for correction of the documents furnished by the
Contractor.

End of Section
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SECTION 01025

MEASUREMENT AND PAYMENT

PART 1 - GENERAL

1.1 SCOPE. The items listed below beginning with Article 1.3 refer to and are the
same pay items listed in the Bid Form. They constitute all of the pay items for the
completion of the Work.

Where the price for an Item is stipulated in the BID FORM, Bidders shall use that

price in computing the Total Bid Price.

1.2 RELATED PROVISIONS.

1.2.01 Payments and Completion; Article 9 of General Conditions (Exhibit C) of the
Agreement

1.2.02 Changes in_the Work. Article 12 of General Conditions (Exhibit C) of the
Agreement.

1.3 LUMP SUM BID ITEMS.

1.3.01 Bid Item 6.1.1. The lump sum price for Bid Item 6.1.1 shall constitute full
compensation for all the work as specified and shown in the Bidding Documents,
except that work included for payment under Item Nos. 6.1.2 and other items listed
under 1.4 UNIT PRICE AND ALLOWANCE ITEMS Below.

1.3.02 Bid Item 6.1.2. The lump sum price for Bid Item 6.1.2 shall constitute full
compensation for Contractor’'s mobilization onto and demobilization off the project
site for the construction of all Work elements of the project.

1.4 UNIT PRICE AND ALLOWANCE ITEMS.

1.4.01 Cash Allowance: Cash Allowance as shown in the Bid Form, if any, for specific
items of work will be paid for the actual invoiced amount and shall not include any
cost for Contractor support, coordination, preparation of submittals or contractor's
overhead and profit.

No portion of the allowance will be used to correct Contractor’s errors or omissions.
At the end of the Contract, all remaining monies on the allowance shall be deducted
from the Contract via a change order.

Great Lakes Water Authority GLWA
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1.4.02 Provisionary Allowance: The provisionary allowance as shown in the Bid
Form, if any, for unforeseen conditions or for any specific items shall be reserved for
such use by the Owner to cover unanticipated costs or for other specific items.
Provisionary allowance items are for the sole use of the OWNER. Work under the
Provisionary Allowance Items will be done via Construction Change Directive issued
by the Contracting Officer.

Payment for Work authorized under Provisionary Allowance will be full compensation
for providing all Work authorized by the Owner, complete as specified or directed by
the Engineer/Contracting Officer. Work authorized under the provisionary allowance
may be included in subsequent Application(s) for Payment, as applicable, following
authorization and performance of the Work.

At the end of the Contract, all remaining unused monies from the provisionary
allowance shall be deducted from the Contract via a change order.

1.4.03 Unit Price Items: Bidders are required to develop the costs for various types of
unit price items listed in the Bid Form and must agree to the use of this price in
determining the final cost for this work based on the actual quantities.

The quantities to be paid for under unit price items shall be the actual quantities
furnished and installed as specified and shown. The unit price for the specific item
shall constitute full compensation for furnishing all labor, tools, materials and
equipment, and installing the item complete, including cleaning as applicable,
removal and disposal of unsound and deteriorated materials, surface preparation,
repair and finishes, and clean-up, complete, as indicated and as specified.

All unused unit price items shall be deleted and the full amount shall be credited back
to DWSD via Change Order.

PART 2 - PRODUCTS

Not used

PART 3 — EXECUTION

Not used

End of Section
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SECTION 01030

SUMMARY OF WORK
PART 1 - GENERAL
1.1 SCOPE. The contract documents include the following:

Contract

FORMSPEC

Master Specifications

Provision Specifications (Issued as separate document)
Supplemental Specifications

Design Drawings

It is the intent of the Contract Documents to provide the Owner with complete
operable systems, sub-systems, and other items of Work.

The Contractor shall furnish all labor, superintendents, materials, equipment, tools,
services, and incidentals to complete the Work required by these Specifications and
as shown on the Drawings.

The Contractor shall perform the Work complete, in place and ready for continuous
service, and shall include repairs, testing, training, permits, cleanup, and
replacement or restoration required as a result of damages caused during this
construction.

Any part of any item of the Work that is reasonably implied, or normally required to
place each piece of the Work in satisfactory operating condition, shall be performed by
the Contractor and the expense thereof shall be included in the total contract price bid
for the Work. All miscellaneous appurtenances and other items of work that are
incidental to meeting the intent of these Specifications shall be considered as having
been included in the applicable lump sum or unit price bid for the Work even though
these appurtenances and items may not specifically called for in the specifications.

1.2 WORK BY OWNER. Work to be performed by the Owner has been indicated on
the documents. The Contractor shall coordinate operations with the Owner’s Contact
personnel and other contractors, at no additional cost to the Owner.

1.3 DESIGN ENGINEER. The Design Engineer has developed FORMSPEC Section
00300, Bid Form, Article 6, “Bid Schedule” and a Provisional Specification
supplementing Master Specification Section 01030 - Summary of Work to clearly
define scope of work for each bid item and identify what is included and excluded.
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1.4 OWNER SUPPLIED PRODUCTS. Certain items, as indicated on the Contract
Documents, shall be provided by the Owner.

1.4.01 Owner Responsibilities. Provide Shop Drawings, Product Data, and
Samples to Contractor to support construction and installation of Owner-supplied
products.

The Contract Documents identify if Owner or Contractor will arrange and pay for
delivery of materials to site. On delivery, Owner shall be given opportunity by
Contractor to inspect products jointly with Contractor. Claims may be charged to the
Contractor responsible or other transporter for the damage. Damaged, defective, or
deficient items shall be replaced by Contractor or other responsible party as
promptly as possible which shall be determined by Engineer.

1.4.02 Contractor’'s Responsibilities. Review Shop Drawings, Product Data, and
Samples to include returned information with comments.

Receive and unload Owner or Contractor supplied products at site, and inspect for
completeness or damage jointly with Engineer.

Handle, store, install and finish products.

Repair or replace items damaged after receipt.

1.5 CONTRACTOR’S USE OF SITE AND PREMISES. Refer to Article 4 of the
General Conditions (Exhibit C) of Agreement and Master Specification Section

01110, Construction Facilities and Identification for general requirements regarding
Contractor’s use of site and premises.

The Contractor shall provide a completely equipped first aid kit at the site of each
location where the Work is progressing. The Contractor shall designate a
responsible member of the organization for administering first aid at all times while
the Work is in progress.

Contractor shall maintain the flow in all existing sanitary and storm sewers during
construction. Sewer systems experience surcharge conditions during wet weather
events. No additional compensation will be considered by Owner for bypass
pumping. Payment for said costs is to be included in the unit price for the Work
required.

1.6 WORK SEQUENCE. Work shall be performed in accordance with project
specification approved by Owner.

1.7 WORK TO CONFORM. During its progress and on its completion, the Work shalll
conform truly to the lines, levels, and grades indicated on the Drawings or given by the
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Engineer, and shall be built in a thoroughly substantial and workmanlike manner, in
strict accordance with the Drawings, Specifications, and other Contract Documents.
Written directions will be provided on a basis to be determined, by the Engineer.

1.8 OWNER OCCUPANCY. Cooperation with the Owner is mandatory to minimize a
conflict. Facilitate Owner’s operations during transition to Owner occupancy.

PART 2 - PRODUCTS

Not used.

PART 3 - EXECUTION

Not used.

End of Section
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SECTION 01040
CONTROL OF WORK
PART 1 - GENERAL

1.1 SCORPE. This section describes the requirements for Control of Work in addition
to the requirements for Control of Work described in the General Conditions (Exhibit
C) of the Agreement..

1.2 GENERAL.

1.2.01 Coordination. The Contractor shall furnish personnel, equipment and
construction aids that will be efficient, appropriate, and sufficient to secure a
satisfactory quality of work and a rate of progress that will ensure the completion of
the Work within the time stipulated in the Contract Documents. Contractor shall
coordinate with ‘Miss Dig’ and other Agencies having jurisdiction over property or
structures in and around the construction area.

If at any time, Contractor’s resources appear to the Engineer to be inefficient,
inappropriate, or insufficient to achieve the required quality or rate of progress of the
Work, the Engineer may direct the Contractor to increase the efficiency, change the
character, or increase the number of personnel and equipment, and the Contractor
shall comply. Failure of the Engineer to give such a direction shall in no way relieve
the Contractor of its obligations to secure the required quality or rate of progress of
Work.

1.2.02 Hours of Work. The Contractor may normally prosecute the Work during the
daylight hours of any weekday, providing that the operations are conducted as to not
create a public nuisance or disturb the peace. However, should the Contractor be
stopped, by order of a public authority, from working at times that are contrary to or in
violation of any law, ordinance, permit, or license, the Contractor shall not be entitled
to an extension of time due to such stoppages.

At the beginning of Work on this Contract, the Contractor shall notify the Engineer in
writing, of the days and hours that will constitute a normal workweek. Whenever the
Contractor intends to depart from the specified workweek, the Contractor shall notify
the Engineer at least 24 hours in advance in writing of the change so that the
Engineer may make the necessary arrangements to have required inspectors
assigned to the Work. Failure of the Contractor to give such advance notice may
cause the Engineer to require removal or uncovering of the work performed during
such time without the Engineer’s knowledge.

If an emergency arises that would require work to be performed outside of the normal
working hours of the specified workweek to save or protect life or property, the
requirements of the 24-hour notification would be waived. The Contractor shall notify
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the Engineer as soon as the Contractor determines that an emergency exists that
necessitates a change in or extension of the normal hours of work. However, the
Contractor’s determination of the existence of an emergency is subject to review and
revision by the Engineer.

The normal workweek schedule and/or daily hours of work shall be altered at the
Engineer’s direction, when, in his judgment, such alteration is necessary to maintain
the required progress of the Work.

1.2.03 Shutdowns

A shutdown shall be defined as a portion of the normal operation of a unit or conduit
that has to be suspended or taken out of service in order to perform the specified
Work. For each shutdown, Contractor shall compile an inventory of labor and
materials required to perform tasks, an estimate of the time required, including time
for the Owner to take down and start up the unit or conduit, and a written description
of steps required to complete all tasks. The inventory, the estimate, and written
procedures shall be submitted to the Engineer for review 30 calendar days prior to
the proposed start date of the shutdown. Contractor shall also request, in writing
from the Engineer, approval for each shutdown a minimum of 14 calendar days prior
to the proposed shutdown date. No shutdown shall be initiated until the inventory of
materials and labor is verified by the Engineer on site prior to the proposed start
date.

The Work required herein and any other Work required by the Engineer which may
interrupt the normal operations shall be accomplished at such times that will be
convenient to the Owner. The Contractor shall note that shutdowns may be during
the nighttime hours or during weekend hours. The Contractor shall include in its bid
price all overtime and/or premium time required for performing any work associated
with these shutdowns.

Contractor shall also have on hand and located in close proximity to the Work area,
all tools, equipment, spare parts and materials, both temporary and permanent,
necessary to complete each Work category without interruptions. Adequate numbers
of personnel shall be scheduled for each shutdown, so that the Work shall be
accomplished within the specified time frame. The Engineer shall be satisfied that
Contractor has complied with these requirements, to the fullest extent possible,
before shutdowns will be authorized.

If Contractor’s procedures cause an unscheduled shutdown of the facilities,
Contractor shall perform the Work as necessary to immediately re-establish
satisfactory operation. Contractor shall notify the Engineer, in writing, immediately of
any unscheduled shutdown. Contractor shall permit Owner’s personnel to work with
Contractor’s personnel, as required, to maintain the facilities in continuous
satisfactory operation. Unscheduled shutdowns or interruptions of continued safe
and satisfactory operation of the facilities that result in fines levied by regulatory
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agencies shall be the responsibility of Contractor if it is demonstrated that Contractor
was negligent in the Work or did not exercise proper precautions in the conduct of

the Work.

Shutdowns of Electrical and Control Systems: Contractor and the Owner shall each

lock out and tag circuit breakers and switches operated by the Owner and shall

check cables and wires to be sure that they are de-energized to ground potential
before Work begins. Upon completion of the Work, Contractor shall remove the
locks and tags and notify the Engineer that the facilities are available for use. The
Owner will then remove its locks and place facilities back into use. The Contractor
shall supply its own locks. Locks shall be checked at the beginning of each shift.
Contractor shall comply with the Owner’s Lockout/Tagout procedure. Shutdowns for

any electrical wiring or 1&C cables shall be coordinated with the Owner.

1.2.04 General Requirements

The Contractor shall:

Develop a program, in cooperation with the Engineer to provide for the
construction and putting into service the new work in the most orderly manner
possible and in coordination with continued operations of the facilities and alll
ongoing construction projects at the time of construction of this project;

Adhere to such program except as deviations therefrom are expressly
permitted by the Engineer;

Plan all work of connecting with, cutting into, and reconstructing existing pipes
or structures so as not to interfere with the operation and maintenance of the
existing facilities. Schedule work that will impact operation of existing facilities
for the shortest possible time and when the demands on the facilities best permit
such interference, even though it may be necessary to work outside of normal
working hours to meet these requirements;

Dewater process and utility pipelines back to nearest closed valve at the
beginning of each piping shutdown.

Provide all appropriate means and methods to ensure that water services in the
areas/facilities associated with this project are maintained uninterrupted during
construction;

Make minor modifications in such work relating to existing structures as may be
necessary, without additional compensation;

Before starting any work which will interfere with the operation of the existing
facilities, do all possible preparatory work and shall see that all tools, materials,
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and equipment to be installed are made ready and at hand;

Conduct construction operations in most orderly manners such that these
operations (a) interfere as little as possible with the operations of the existing
facilities and other ongoing construction contracts, and (b) does not damage
existing equipment, structures, etc. or cause disruption to the operations of the
existing facilities;

Make no claim for additional compensation by reason of delay or inconvenience
in adapting his operations to the need for continuous operations of the existing
facilities; and

Do not begin any portion of Work that will interference with continued operations
of the facilities until such schedule is accepted and approved by the Engineer.

1.3 PRIVATE LAND. The Contractor shall not enter or occupy private land outside
of the designated construction area or property limits, except as specified in the
Contract Documents.

1.4 PLANNED CONSTRUCTION LOCATIONS. The work shall be installed
substantially as indicated on the Drawings, but the Engineer reserves the right to
make such modifications in locations as may be found desirable to avoid interference
with planned or existing structures or for other reasons.

Where pipe fittings or other items are noted on the Drawings, such notation is for the
Contractor's convenience and does not relieve him from installing different or
additional items where required.

1.5 OPEN EXCAVATIONS. Contractor shall adequately safeguard all open
excavations by providing temporary barricades, caution signs, lights, and other
means to prevent accidents to persons or damage to property. The Contractor shall,
at its own expense, provide suitable and safe bridges and other crossings for
accommodating travel by pedestrians and workmen. Bridges provided for access
during construction shall be removed when no longer required. The length of an
open trench will be controlled by the particular surrounding conditions, but shall
always be confined to the limits prescribed by the Engineer. If the excavation
becomes a hazard, or if it excessively restricts traffic at any point, the Engineer may
require special construction procedures such as limiting the length of the open
trench, prohibiting stacking excavated material in the street, and requiring that the
trench not remain open overnight.

The Contractor shall take precautions to prevent injury to personnel due to open
trenches. All trenches, excavated materials, equipment, or other obstacles that could
be dangerous to the public, shall be well lit at night.
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1.6 TEST PITS. Test pits for the purpose of locating underground pipelines or
structures in advance of the construction shall be excavated and backfilled in
accordance with specifications and drawings by the Contractor at the direction of the
Engineer. Test pits shall be backfilled immediately after their purpose has been
satisfied and the surface shall be restored and maintained in a manner satisfactory to
the Engineer.

1.7 COOPERATION WITHIN THIS CONTRACT. All firms or persons authorized to
perform any Work under this Contract shall cooperate with the Contractor and its
subcontractors or trades, and shall assist in incorporating the work of other trades
where necessary or required.

Cutting, patching, drilling, and fitting shall be carried out where required by the trade
or subcontractors having jurisdiction, unless otherwise indicated herein or directed by
the Engineer.

The Contractor shall phase the Work so that all chases or openings for the
installation of its own or any other Contractor's or subcontractor’s work are available
to prevent delays. The Contractor shall see that all sleeves or forms are delivered to
the work area and properly set in ample time to prevent delays. The Contractor shall
see that all such chases, openings, and sleeves are located accurately and are of
proper size and shape. The Contractor shall consult with the Engineer and any
Contractors and subcontractors related to this Work.

In case of failure to leave or cut all such openings or have all such sleeves provided
and set in the proper time, the Contractor shall cut them or set them afterwards at the
Contractor’s expense. In so doing, the Contractor shall confine the cutting to the
smallest extent possible consistent with the Work to be done. In no case shall piers
or structural members be cut without the written consent of the Engineer.

The Contractor shall carefully fit around, close up, repair, patch, and point around the
Work specified herein to the satisfaction of the Engineer.

All of the Work shall be done by careful workers competent to do such work and with
the proper small hand tools. Power tools shall not be used except where, in the
opinion of the Engineer, the type of tool proposed can be used without damage to
any Work or structures and without inconvenience or interference to the operation of
any facilities. The Engineer's concurrence with the type of tools shall not in any way
relieve or diminish the responsibility of the Contractor for such damage,
inconvenience, or interference resulting from the use of such tools.

The Contractor shall not alter or permit any of its subcontractors to alter the Work of
any other Contractor or subcontractors working on said job, except with written
consent of the Contractor or subcontractors whose Work is to be altered or with the
written consent of the Engineer. All cutting, patching, or repairing made necessary
by the negligence, carelessness, or incompetence of the Contractor or any of its
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subcontractors, shall be the responsibility of the Contractor and shall be done by or
at the expense of the Contractor.

1.8 OPENINGS, CHASES, SLEEVES AND INSERTS. Where pipes or conduits are
to pass through slabs or walls, or where equipment frames or supports are to be
installed as an integral part of an opening, the sleeves, opening forms or frames shall
be furnished by the installer of the pipes, conduits, or equipment, and shall be placed
by the Concrete Contractor. Where hanger inserts and similar items are to be
installed as an integral part of a slab or wall, they shall be furnished by the installer of
the pipe or other equipment requiring the hanger, and shall be placed by the
Concrete Contractor.

When requested by the Concrete Contractor, Contractors installing pipes, conduits,
ducts, or equipment in openings or chases in slabs and walls, shall furnish all
necessary information, instructions, and materials for accurate installation of the
required openings, chases, sleeves, frames, and inserts in concrete. When the
required openings, chases, sleeves, frames, and inserts are secured in position, just
prior to construction of the surrounding slab or wall, the Contractor for whom the
items are installed shall field verify that the numbers, locations, and settings are
correct. The Concrete Contractor shall schedule the operations to provide a
reasonable opportunity and time interval for such inspection.

Any cost resulting from the correction of defective, ill-timed, or incorrectly located
Work, or for subsequent Work which becomes necessary because of omitted
openings, chases, sleeves, frames, and inserts, shall be borne by the responsible
Contractor. To this end, no Contractor shall arbitrarily cut, drill, alter, damage, or
otherwise endanger the work or another Contractor. The nature and extent of any
corrective or additional Work shall be subject to the approval of the Engineer
following consultation with the Contractors involved.

1.9 PROTECTION OF CONSTRUCTION AND EQUIPMENT. All newly constructed
Work shall be carefully protected from damage in accordance with Contract
Documents. No wheeling or walking or placing of heavy loads is allowed and the
Contractor, at its own expense, shall reconstruct any portions damaged.

All structures shall be protected in a manner approved by the Engineer. If, in the
final inspection of the Work, any defects, faults, or omissions are found, the
Contractor shall cause the same to be repaired or removed and replaced by proper
materials and workmanship without extra compensation for the materials and labor
required. The Contractor shall be fully responsible for the satisfactory maintenance
and repair of the construction and other Work undertaken herein, for the warranty
period described in the Contract Document, or until the end of the maintenance
period, whichever is longer.

The Contractor shall take all necessary precautions to prevent damage to any part of
the Work due to water pressure during and after construction until such Work is
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accepted by the Engineer.

1.10 PRECAUTIONS DURING ADVERSE WEATHER. The Contractor shall take
all necessary precautions during and against the possibility of adverse weather, so
that the Work may be done properly and satisfactory in all respects. When required,
protection shall be provided by use of tarpaulins, wood and building-paper shelters,
or other suitable means.

During cold weather, materials shall be preheated, if required, and the materials and
adjacent structure into which they are to be incorporated shall be made and kept
sufficiently warm so that a proper bond will occur, and proper curing, aging, or drying
will result. Protected spaces shall be artificially heated by suitable means resulting in
a moist or a dry atmosphere according to the particular requirements of the Work
being protected. Ingredients for concrete and mortar shall be sufficiently heated so
that the mixture will be warm throughout when used. The Contractor shall provide
suitable means of protection to prevent freezing below slabs and any other Concrete
Work to frost heave. This shall include all existing and new facilities.

1.11 CONFINED SPACE ENTRY. Applicable confined space entry procedures
shall be followed.

At the preconstruction meeting, the Contractor shall submit to the Engineer a copy of
their safety program for confined space entry in accordance with current OSHA and
MIOSHA requirements. Prior to entry into any confined space, the Contractor shall
submit to the Engineer a copy of their “daily” entry permit in accordance with current
OSHA and MIOSHA requirements.

Contractor shall perform all work in accordance with the latest edition of Construction
Safety Standards as adopted by the Michigan Department of Labor Construction
Safety Standards for Occupational Health.

Contractor shall perform all work in accordance with the latest edition of Michigan
Department of Environmental Quality, Occupational Health Standard for
Construction.

Contractor shall comply with the latest edition of the requirements, specifications and
standards as provided for under the Michigan Occupational Safety and Health Act.,
as amended, and in force at the date thereof and all other applicable Owner, Federal,
State and Local requirements, ordinances, statutes and laws.

PART 2 - PRODUCTS

2.1 MATERIALS. Contractor shall provide materials for construction aids. They
may be new or used, provided that they are suitable for the intended purpose and do
not violate requirements of applicable codes and standards. Maintain facilities and
equipment in first-class condition.
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2.2 CONSTRUCTION AIDS. Contractor shall provide construction aids and
equipment necessary to facilitate the execution of the Work, such as scaffolds,
staging, ladders, stairs, ramps, runways, platforms, railings, hoists, cranes, chutes,
and other such facilities and equipment. Refer to respective sections for particular
requirements for each trade.

When permanent stair framing is in place, provide temporary treads, platforms, and
railings for use by construction personnel.

PART 3 - EXECUTION

3.1 PREPARATION. Contractor shall consult with the Engineer, review site
conditions and factors that will affect construction procedures, and identify necessary
construction aids. Determine if adjacent properties and public facilities will be
affected by execution of the Work and develop strategies to address impacts.

3.2 INSTALLATION. Contractor shall install construction aids, where required, and
use in accordance with OSHA/MIOSHA requirements and regulations. Relocate
construction aids, as construction progresses, if storage or Work requirements
change, or to accommodate legitimate requirements of the Engineer, Owner, or other
Contractors employed at the site.

3.3 REMOVAL. Completely remove temporary materials, equipment, and services
when construction needs can be met by the use of permanent construction and at
the completion of the Work. Remove foundations and underground construction aids.
Grade areas of the site affected by temporary installations to required elevations and
slopes, and clear fire area.

Clean and repair any damage caused by installation or use of temporary facilities.
Restore permanent facilities used for temporary purposes to original condition unless
otherwise specified.

End of Section
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SECTION 01050

PROGRESS SCHEDULES AND PAYMENT SUBMITTALS

PART 1 - GENERAL

1.1 SCOPE. This section adds to and builds upon Article 9: PAYMENTS AND
COMPLETION of General Conditions (Exhibit C) of the Agreement. This section
also builds upon FORMSPEC 01310, “Progress Schedule (CPM Standard Form)”.
1.2 GENERAL.

1.2.01 Progress Schedules. Every 30 days, the contractor shall prepare a package
of documents known as the Progress Schedule Submittal. The Progress Schedule

package includes three main components, namely Revision, Payment, and Proposal
Submittals that are comprised of additional sub-components as listed below.

In many cases, the products in the different submittals duplicate each other. This
allows each submittal to be coordinated and evaluated independently of the others.
Also, please note that not all submittals are submitted each month.

Revision Submittals — May revise the Record Schedule (Submit every three
Months)

Detailed Cost Breakdown
Activity Reports
Schedule of Values
Logic Diagrams
Short Term Schedule
Payment Submittals — Initiates payment to Contractor (Submit Monthly)
Pay Application
Detailed Cost Breakdown
Activity Reports

Schedule of Values
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Short Term Schedule

Proposal Submittal — Supports Proposals or Claims for Changes in Contract
(Submit one month before Revision Proposal is due or more often as needed)

Detailed Cost Breakdown

Activity Reports

Schedule of Values

Logic Diagram Plots
The activity reports are based on the CPM Progress Schedule and discuss progress
by CPM Activity. CPM Schedule requirements are detailed in FORMSPEC Section
01310, “Progress Schedule (CPM Standard Form).”
1.2.02 Initial Progress Schedule (Rev 0). The initial Progress Schedule is known as
Rev 0 and, once the documents are reviewed and accepted by the Engineer,
becomes the Record Schedule. Any additional modifications to the contract dates,

scope, or costs are managed through approval of subsequent Progress Schedule
submittals by the Owner.

The Detailed Cost Breakdown is managed initially as a separate submittal from the
Rev 0 Submittal and is due 10 days after the Notice to Proceed is issued. However, it
becomes part of the Progress Schedule and should be resubmitted with the Rev O
Submittal which is due five days after the second Progress Payment period closes.
The Rev 0 Submittal shall include:

Narrative detailing Contractor’s Site Management Plan, Construction
Equipment Usage, and Labor Buildup over first three months

Critical Path Method (CPM) Progress Schedule
Detailed Cost Breakout

Schedule of Values

Short-Term Schedules

Logic Diagrams

Resource Plots
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1.2.03 Initial Interim Progress Schedule (Interim Rev 0). As an option, if the
complete Rev 0 can not be prepared, the Engineer can authorize the submittal of an
Interim Rev 0 that includes a Progress Schedule Submittal covering just the first 3
months of the project. If this approach is used, the Interim Rev 0 is due 10 days after
the Notice to Proceed is issued.

1.2.04 Payment Submittals. The Contractor shall submit Payment Submittals monthly
to the Engineer in accordance with the Agreement Between Owner and Contractor.
The Engineer shall establish schedule and cutoff dates for Progress Payment periods.

Payment Submittals shall be typed on Application for Payment forms provided by the
Owner, with itemized data typed on 8 1/2-inch x 11-inch (216mm x 279mm),
or 8 1/2-inch x 14-inch (216mm x 356mm) white paper sheets.

Provide format, schedules, line items and values as accepted by the Engineer in the
Schedule of Valves. Fill in the required information, including that for Change Orders
executed prior to date of submittal of application. Fill in summary of dollar values to
agree with respective totals indicated on continuation sheets. Execute certification
with signature of a responsible officer of Contract firm.

On continuation sheets, fill in total list of all scheduled component items of work, with
item number and scheduled dollar value for each item. Fill in dollar value in each
column for each scheduled line item when work has been performed or products
stored. Round off values to nearest dollar, or as specified for Schedule of Values.
List each Change Order executed prior to date of submission at the end of the
continuation sheets. List Change Order by number and description as for an original
component item of work.

To receive approval for payment on component material stored on site, submit
copies of the original paid invoices with the application for payment.

Contractor is to submit a Surety Acknowledgement of Payment Requests letter
showing amount of progress payment which the Contractor is requesting and
unconditional partial waiver of liens from major subcontractors and vendors through
last Progress Payment issued to Contractor.

The first three Payments Submittals shall be based on the DCB and Rev 0 Submittal
or Interim Rev 0 Submittal.

1.2.05 Progress Payments. Payment Submittals shall be submitted to the Engineer
and a Progress Meeting held within five days after the end of each 30-day Progress
Payment period. Progress Payments are initiated by the Engineer based on the
Contractor's Payment Submittal (as modified at the Progress Meeting review). The
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Owner will process the final Progress Payment for payment to the Contractor within
approximately 30 days of receipt from Engineer.

No Progress Payment will be finalized by the Engineer until he reviews and approves
the DCB.

1.2.04 Substantiation of Progress. Payment Submittals shall reflect progress against
the Record Schedule (or Rev. 0 Submittal for the first three Payment Submittals).
Refer to the Section on Progress Schedule for more information.

The Contractor is to maintain an updated set of Drawings to be used as record
Drawings. As a prerequisite for monthly progress payments, the Contractor is to
exhibit the updated record Drawings for review by the Owner and the Engineer.

1.2.05 Final Payment. Fill in application form as specified for progress payments.
Use continuation sheet for presenting the final statement of accounting as specified
in section on Contract Closeout and Cleaning.

1.2.06 Progress Meetings. Progress meetings shall be held with the Engineer and
Owner monthly within five working days after the scheduled payment cut-off-date.
One of the primary purposes of these meetings is to evaluate actual Work progress
in relation to the Progress Schedule and the Contractor's Payment Submittals.

PART 2 - PRODUCTS

Not Used

PART 3 - EXECUTION

Not Used

End of Section
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SECTION 01055
EQUIPMENT RENTAL RATES
PART 1 - GENERAL

1.1 SCOPE. This section describes provisions and general procedures related to
determining rates associated with idle equipment or machinery and other
contingencies regarding equipment rental rates.

1.1.01 General Conditions of the Contract and Master Specification Section 01180,
Equipment, Materials, Parts, and Tools pertain to this Work.

1.1.02 When it is mutually agreed that work has been added to or deleted from the
Contract, or the Contractor experiences a compensable delay, it is agreed that the
rental rates for equipment or machinery shall be determined as described below.

1.2 GENERAL PROCEDURES. The current edition of the publication entitled,
“‘Rental Rate Blue Book for Construction Equipment” (Blue Book) shall be used to
establish the rental rates for each piece of rented machinery or equipment.
Dataquest, a company of the Dun and Bradstreet Corporation, 1290 Ridder Park
Drive, San Jose, California 95131, publishes the book.

1.2.01 Where leased or rented equipment or machinery is entailed, the rate used to
compute payment shall be the actual lease-rental rate or the Blue Book rental rate,
whichever is less. The Contractor shall document lease-rental terms. The current
edition of the publication entitled, “Contractor’s Equipment Cost Guide” shall be used
to establish the rental rates for each piece of machinery or equipment owned by the
Contractor or a related firm.

1.2.02 In all cases, the equipment rental rates are exclusive of the operator's
wages and fringe benefits, but shall include all Owner-related costs defined in the
Blue Book. These costs include: purchase price; depreciation; overhead costs such
as interest on investments, insurance, property taxes, storage, licensing and record
keeping costs; and an allowance for overhaul costs to keep equipment in good
operating condition throughout its economic life.

1.2.03 The rental rates allowed herein include the costs of insurance covering the
usual insurable risks, including fire and theft. Owner will not be liable for any losses
that can be covered by the Contractor’s required insurance or for deductible
amounts.

1.2.04 The Contractor shall furnish appropriate documentation to the Engineer
listing the equipment description, number of actual hours worked each day, total
time units, rental rates, and extension (rate times time-units worked) for each unit of
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equipment engaged. The Contractor's documentation should fully describe each
unit of equipment (rating, type of engine, optional equipment, size, manufacturer,
model number, type of fuel, horsepower, etc.).

1.2.05 Reimbursement for equipment rental shall cease when the Work Involved is
completed.

1.2.06 No rental reimbursement by Owner shall be considered for existing
equipment at the site doing Contract Work and not utilized on the extra work.

1.2.07 No rental equipment shall be considered for tools valued at less than $1000,
such as hammers, saws, drills, grinders, etc.

1.3 RATE DETERMINATION. For equipment or machinery located at the Work site
for Contract Work, but intermittently used to perform extra Work, the hourly rental
rate applicable shall be determined by dividing the monthly rental rate by 176. To
this base rate shall be added the corresponding monthly-hourly rental rate for any
attached equipment (as provided for in the Blue Book Introduction). The sum of
these rental rates shall be multiplied by the Area Adjustment Percentage (as defined
in the Blue Book Introduction). To that figure shall be added the Estimated Operating
Cost per hour (as defined in Article 1.07 of this section). The final sum shall be the
Hourly Equipment Rental Rate, exclusive of operator's wages and fringe benefits.

1.3.01 Existing equipment or machinery at the site for Contract Work shall be used
for extra work whenever possible.

1.3.02 For equipment or machinery brought to the site specifically to be used on
extra work, the hourly rental rate shall be determined basically as defined in
Paragraph A above; however, application of these rates shall be determined as
follows:

If used on extra work 30 days or more, use the monthly rate;

If used on extra work one week or more, but less than 30 days, use the
weekly rate;

If used on extra work less than 7 days, use the daily rate.

1.3.03 Working periods for these calculations shall be considered to be a regular
single shift of 8 hours per day, 40 hours per week, 176 hours per month.

1.3.04 Where equipment or machinery is utilized through working periods in excess
of the time per period defined in Paragraph D above, the equipment or machinery
will be considered as being utilized on overtime. The overtime rate shall be 50
percent of the applicable rental rate. A second or third shift operation shall be
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considered overtime, unless the equipment or machinery is used only on the
additional shift.

1.3.05 Where equipment or machinery is utilized on a monthly or weekly basis and
its use is extended only partially into the next period, the base rate shall not increase
for the partial period.

1.4 IDLE EQUIPMENT OR MACHINERY. In the event that existing equipment or
machinery is idled due to the failure of Owner to properly provide for the Contractor
to proceed with the Work in accordance with the Contract, payment may be allowed
on a rental basis for the idled equipment. Only existing equipment or machinery
idled directly by the extra work shall be eligible for rental reimbursement. For this
idled operable equipment or machinery, the Contractor shall receive half the
adjusted hourly rental rate, excluding operating cost. Payment will be limited to 8
hours in any one day, 40 hours in any one week, and 176 hours in any one-month.

1.4.01 No payment for idled equipment or machinery shall be made if:

The Contractor suspends the work or removes equipment, machinery, and
personnel from the Work that, in the opinion of the Engineer, is necessary
for the prosecution of the Work;

The Contractor brings equipment or machinery to the site that is not used
and/or required for the Work as determined by the Engineer. Equipment or
machinery for standby purposes for which the Contractor wants
reimbursement must have the approval of the Engineer prior to delivery to
the site;

The Contractor brings equipment or machinery on site before it is required
for the Work as determined by the Engineer; or

The Contractor leaves equipment or machinery on site after it is no longer
required for the Work as determined by the Engineer.

1.5 OTHER CONTINGENCIES. The following shall apply to all equipment or
machinery usage on extra work:

1.5.01 The Estimated Operating Cost per hour includes the following expenses:

All costs for labor and parts for major and minor maintenance, repair and
servicing, including but not limited to, repairing, and/or replacing small
components such as pumps, carburetors, injectors, motors, gaskets, worn
lines, etc.; and
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All costs for parts, material, and supplies for operating expendables. This
includes fuel, lubrications, filters, oil, grease, and ground engaging
components, including tires, pads, blades, bucket teeth, etc.
1.5.02 Owner shall not pay rental reimbursement for transportation vehicles used
by officers of the contracting company and their employees to arrive at or depart
from the Work site.
PART 2 - PRODUCTS
Not Used
PART 3 - EXECUTION
Not Used

End of Section
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SECTION 01060
QUALITY CONTROL
PART 1 - GENERAL

1.1 SCOPE. This section defines minimum requirements for the Quality Control (QC)
program to be provided by the Contractor. The deliverable documents are defined,
along with the method of execution of the QC program.

The Contractor shall schedule and administer a QC program to ensure an acceptable
level of quality for all products and services provided, as evidenced by:

Engineering design performed under subcontractor agreements with the
Contractor.

Firm procedures for transmission of data and information to DWSD and
subcontractor, and ensuring the subcontractor's compliance therewith.

Adequate testing and verification to ensure uniform product or services
conforming to the design requirements.

Total program surveillance and verification of physical conformance and
configuration accountability.

The Contractor's QC program shall meet all requirements herein, as well as ISO
Standards 9000 and 9001.

The QC program shall apply to all Work provided under this Contract, including
components, equipment, systems, services, software, and construction.

Separate payment will not be made for providing and maintaining an effective QC
program, and all costs associated therewith shall be included in the applicable unit
prices or lump-sum prices contained in the Contract Price Breakdown.

1.2 GENERAL.

1.2.01 Coordination. After the pre-construction conference, before start of Work, and
prior to acceptance by the Engineer of the QC Plan, the Contractor shall meet with
the Engineer and discuss the Contractor's QC system. The QC Plan shall be
submitted for review a minimum of 14 calendar days prior to the QC Plan
coordination meeting.
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During the meeting, a mutual understanding of the system details shall be
developed, including the forms that will be used to record QC operations, control
activities, testing, and administration of the system for both on-site and off-site Work.
The interrelationship between the Contractor's management and control and the
Owner’s control specifications will be defined.

Minutes of the meeting shall be prepared by the Engineer and signed by both the
Contractor and the Engineer. The minutes shall become a part of the Contract file.
There may be occasions when subsequent conferences shall be called by either
party to reconfirm mutual understandings, address deficiencies in the QC system or
procedures, and determine corrective actions required by the Contractor.

1.2.02 Governing Standards.

ASTM (American Society for Testing and Materials) D3740 — Practice for
Minimum Requirements for Agencies Engaged in the Testing and/or
Inspection of Soil and Rock as Used in Engineering Design and
Construction.

ASTM E329 — Specification for Agencies Engaged in the Testing and/or
Inspection of Materials Used in Construction.

ISO Standard 9000
ISO Standard 9001

1.3 SUBMITTALS. The QC organization shall be responsible for certifying that all
submittals are in compliance with the contract requirements.

PART 2 - PRODUCTS
Not used.
PART 3 - EXECUTION

3.1 PLAN. The Contractor shall prepare and furnish a QC Plan for review by the
Engineer, not later than 30 calendar days after receipt of Notice to Proceed. The plan
shall identify personnel, procedures, controls, instructions, tests, records, and forms
to be used. The Engineer will consider an interim plan for the first 30 calendar days
of operation. Work will be permitted to begin only after acceptance of the QC Plan or
an interim plan applicable to the particular phase of Work to be started. Work outside
of the phase of Work included in an accepted interim plan will not be permitted to
begin until the QC Plan or another interim QC plan containing the additional phases
of Work to be started is approved.
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The QC Plan shall include, as a minimum, the following to cover all design and
construction operations, both on-site and off-site, including Work by designers,
consultants, subcontractors, fabricators, suppliers, and purchasing agents:

A description of the QC organization, including a chart showing lines of
authority and acknowledgment that the QC staff shall implement the three
phase control system discussed below for all aspects of the Work specified.
The staff shall include a QC Officer who shall report to the project manager
or executive.

The name, qualifications (in resume format), duties, responsibilities, and
authorities of each person assigned a QC function shall be provided to the
Engineer.

A copy of the letter to the QC Officer signed by an authorized official of the
firm which describes the responsibilities and delegates sufficient authorities
to adequately perform the functions of the QC Officer, including authority to
stop Work which is not in compliance with the Contract. The QC Officer
shall issue letters of direction to all other various QC representatives
outlining duties, authorities, and responsibilities. Copies of these letters will
also be furnished to the Engineer.

Procedures for scheduling, reviewing, certifying, and managing submittals,
including those of designers, subconsultants, subcontractors, off-site
fabricators, suppliers, and purchasing agents. These procedures shall be in
accordance with section on Project Submittals.

Control, verification, and acceptance testing procedures for each specific
test to include the test name, specification paragraph requiring test, phase
of Work to be tested, test frequency, and person responsible for each test.

Procedures for tracking preparatory, initial, and follow-up control stages and
control, verification, and acceptance tests including documentation shall
also be furnished to the Engineer.

Procedures for tracking construction deficiencies from identification through
acceptable corrective action. These procedures will establish verification
that identified deficiencies have been corrected.

Reporting procedures, including proposed reporting formats.

A list of the definable phases of Work. A definable phase of Work is a task,
which is separate and distinct from other tasks and has separate control
requirements. It could be identified by different trades or disciplines, or it
could be Work by the same trade in a different environment. Although each
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section of the specifications may generally be considered as a definable
phase of Work, there are frequently more than one definable phase under a
particular section. This list will be agreed upon with the Engineer.

Acceptance of the Contractor's QC Plan is required prior to the start of Work.
Acceptance is conditional and will be predicated on satisfactory performance
throughout the Work. The Engineer reserves the right to require the Contractor to
make changes in its QC Plan and operations including removal of personnel, as
necessary, to obtain the quality specified.

After acceptance of the QC Plan, the Contractor shall notify the Engineer in writing of
any proposed change. Proposed changes are subject to acceptance by the Engineer.

3.2 ORGANIZATION. The requirements for the QC organization are a QC Officer
and sufficient number of additional qualified personnel to ensure contract
compliance. The Contractor shall provide a QC organization which shall be physically
available at all times during progress of the Work and with complete authority to take
any action necessary to ensure compliance with the Contract. All QC staff members
shall be subject to acceptance by the Engineer.

The Contractor shall identify as QC Officer an individual within its organization who
shall be responsible for overall management of QC and have the authority to act in
all QC matters for the Contractor. The QC Officer shall be a licensed professional
engineer or capable of obtaining such license within one year, and have a minimum
of 5 years construction experience on construction similar to this Contract. This QC
Officer shall be physically available at all times during the execution of Work and
shall be an employee of the Contractor. An alternate for the QC Officer will be
identified in the plan to serve in the event of the QC Officer's absence. The
requirements for the alternate will be the same as for the designated QC Officer.

In addition to QC personnel specified elsewhere in the Contract, the Contractor shall
provide as part of the QC organization specialized personnel to assist the QC Officer
for the following areas: electrical, mechanical, process, civil, environmental,
architectural, and a materials technician. These individuals shall be employed by the
Contractor; be responsible to the QC Officer; be physically present during the
execution of Work on their areas of responsibility; have the necessary education and
experience in accordance with the experience matrix listed herein. These individuals
may perform other non-conflicting duties but must be allowed sufficient time to
perform their assigned QC duties as described in the QC Plan. Except for the
materials technician, each of these individuals shall have a four year college degree
from an accredited program in their respective disciplines, and five years of
experience in their respective disciplines. The materials technician shall have a
minimum of two years of experience.

The Contractor shall maintain its QC staff at full strength at all times. When it is
necessary to make changes to the QC staff, the Contractor shall revise the QC Plan
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to reflect the changes and submit the changes to the Engineer for acceptance.

3.3 IMPLEMENTATION. The QC Plan calls for at least three distinct phases of
control to be conducted by the QC Officer for each definable phase of Work.

3.3.01 Preparatory Phase. This phase shall be performed prior to beginning each
definable phase of Work, after all required plans, documents and materials are
accepted. This phase shall include:

A review of each paragraph of the applicable contract documents.
A review of the contract drawings and construction documents.

A check to assure that all materials and/or equipment have been tested,
submitted, and approved.

Review of provisions that have been made to provide required control
inspection and testing.

Examination of the Work area to assure that all required preliminary Work has
been completed and is in compliance with the Contract.

A physical examination of required materials, equipment, and sample Work to
assure that they are on hand, conform to approved shop drawings or
submitted data, and are properly stored.

A review of the appropriate activity hazard analysis to assure safety
requirements are met.

Discussion of procedures for controlling quality of the Work including
repetitive deficiencies. Document construction tolerances and Workmanship
standards for that phase of Work.

A check to ensure that the portion of the plan for the Work to be performed
has been accepted by the Engineer.

Discussion of the initial control phase.

The Engineer shall be notified at least 48 hours in advance of beginning the
preparatory control phase. This phase shall include a meeting conducted by the QC
Officer and attended by the superintendent, other QC personnel (as applicable), and
the foreman responsible for the Work phase. The results of the preparatory phase
actions shall be documented by separate minutes prepared by the QC Officer and
attached to the daily QC report. The Contractor shall instruct applicable Workers as
to the acceptable level of Workmanship required in order to meet contract
specifications.
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3.3.02 Initial Phase. This phase shall be accomplished shortly after construction is
underway for a definable phase of Work. The following shall be accomplished:

A check of Work underway to ensure that it is in full compliance with contract
requirements. Review minutes of the preparatory meeting.

Verify adequacy of controls to ensure full contract compliance. Verify
required control inspection and testing.

Establish level of Workmanship and verify that it meets minimum acceptable
Workmanship standards. Compare with required samples as appropriate.

Resolve all differences.

Check safety to include compliance with and upgrading of the safety plan and
activity hazard analysis. Review the activity hazard analysis with each
Worker.

The Engineer shall be notified at least 48 hours in advance of beginning the initial
phase. Separate minutes of this phase shall be prepared by the QC Officer and
attached to the daily QC report. Exact location of initial phase shall be indicated for
future reference and comparison with follow-up phases.

The initial phase should be repeated for each new crew to Work on-site, or any time
acceptable specified quality standards are not being met.

3.3.03 Follow-up Phase. Daily checks shall be performed on an ongoing basis to
assure control activities, including control testing, are providing continued compliance
with contract requirements, until completion of the particular phase of Work. The
checks shall be made a matter of record in the QC documentation. Final follow-up
checks shall be conducted and all deficiencies corrected prior to the start of following
Work phases which may be affected by the deficient Work. The Contractor shall not
build upon or conceal non-conforming Work.

The Preparatory and Initial Phases shall be re-accomplished as necessary for a
phase of Work if the quality becomes unacceptable, the applicable QC staff, on-site
production supervision or Work crew changes, Work is resumed after a substantial
period of inactivity, or other problems develop.

3.4 TESTS. The Contractor shall perform specified or required tests to verify that
control measures are adequate to provide a product which conforms to contract
requirements. Upon request, the Contractor shall furnish to the Engineer duplicate
samples of test specimens for possible testing by the Engineer. Testing includes
operation and acceptance tests when specified. The Contractor shall procure the
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services of a testing laboratory or establish a testing laboratory at the project site,
which is acceptable to the Engineer. The Contractor shall perform the following
activities and record and provide the following data:

Verify that testing procedures comply with Contract requirements.

Verify that facilities and testing equipment are available and comply with
testing standards.

Check test instrument calibration data against certified standards.

Verify that recording forms and test identification control number system,
including all of the test documentation requirements, have been prepared.

Record results of all tests taken, both passing and failing tests, on the QC
report for the date taken. Specification paragraph reference, location where
tests were taken, and the sequential control number identifying the test will be
given. If acceptable to the Engineer, actual test reports may be submitted later
with a reference to the test number and date taken. An information copy of
tests performed by an off-site or commercial test facility will be provided
directly to the Engineer.

Failure to submit timely test reports as stated may result in nonpayment for or
rejection of related Work performed.

Materials and equipment used in the performance of Work under this Contract are
subject to inspection and testing by the Contractor at the point of manufacture or
fabrication. If Work done away from the construction site is to be inspected on behalf
of DWSD during its fabrication, manufacture, testing, or before shipment, the
Contractor shall give notice to the Engineer of the place and time where such
fabrication, manufacture, testing, or shipping is to be done. Such notice shall be in
writing and delivered to the Engineer 30 days in advance so that the necessary
arrangements for the inspection can be made.

Standard specifications for quality and Workmanship are indicated in the Contract
Documents and Construction Documents. The Engineer may require the Contractor
to provide statements or certificates from the manufacturers and fabricators that the
materials and equipment provided by them are manufactured or fabricated in full
accordance with the standard specifications for quality and Workmanship indicated in
the Contract Documents and Construction Documents.

All costs for testing and providing statements and certificates shall be the sole
obligation of the Contractor, and no extra charge to DWSD shall be allowed on
account of such testing and certification.

3.4.01 Testing Laboratories. Laboratories utilized for testing soils, concrete, asphalt,
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and steel shall meet criteria detailed in ASTM D3740 and ASTM E329.

3.4.02 On-Site Laboratory. The Owner reserves the right to utilize the Contractor's
control testing laboratory and equipment to make assurance tests and to check the
Contractor's testing procedures, techniques, and test results at no additional cost to
the Owner.

3.4.03_Transportation of Samples for Testing. Costs incidental to the transportation
of samples or materials will be borne by the Contractor. Samples of materials for test
verification and acceptance testing by the Engineer shall be delivered to the
Engineer.

3.4.04 Independent Testing Laboratories. In addition to testing performed by the
Contractor, the Engineer may retain the services of an Independent Testing
Laboratory (ITL) to perform additional testing, and may at any time elect to have
materials and equipment tested for conformity with the Contract Documents.

The Contractor shall cooperate with the Engineer and the Laboratory to facilitate the
execution of its required services.

Employment of the ITL shall in no way relieve Contractor's obligations to perform
testing, QC, and all other aspects of the Work of the Contract.

ITL’s are not authorized to release, revoke, alter or enlarge on requirements of
Contract Documents; approve or accept any portion of the Work; or perform any
duties of the Contractor.

3.4.05 Contractor’s Responsibilities in Support of ITL's. Contractor shall cooperate
with ITL personnel and provide access to Work or Manufacturer's operations.

Contractor shall secure and deliver to the ITL, adequate quantities of representative
samples of proposed materials that require testing.

Contractor shall provide to the ITL, the preliminary design mix proposed to be used
for concrete and other materials that require control by a testing laboratory.

Contractor shall furnish incidental labor and facilities to provide access to Work-to-
be-tested; obtain and handle samples at the Project site or at the source of the
product to be tested; facilitate inspections and tests; and store and cure samples.

Contractor shall notify the Engineer sufficiently in advance of operations to allow for
ITL assignment of personnel and scheduling of tests. When tests or inspections
cannot be performed due to inadequate notice, Contractor shall reimburse DWSD for
ITL personnel and travel expenses incurred due to Contractor's negligence.

The Contractor is deemed to have included in its bid price sufficient monies for
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furnishing incidental labor, equipment, materials and facilities necessary to support
all ITL services.

If the tests and any subsequent re-tests indicate the material or equipment fail to
meet the requirements of the Contract Documents, the Contractor shall be liable to
DWSD for the ITL costs as well as the cost to remove and replace or repair the
substandard materials or equipment.

3.5 COMPLETION INSPECTION.

3.5.01 Final Completion Punch List. Near the completion of all Work, or any portion
of Work for which a separate final completion is specified, the QC Officer shall
conduct an inspection of the Work and develop a "punch list" of items which do not
conform to the approved drawings and specifications. Such a list of deficiencies shall
be included in the QC documentation below, and shall include the estimated date by
which the deficiencies will be corrected. The QC Officer or staff shall make a second
inspection to ascertain that all deficiencies have been corrected. Once this is
accomplished the Contractor shall notify the Engineer that the facility is ready for the
Engineer’s final inspection.

3.5.02 Final Inspection and Acceptance. The Contractor's QC Officer and the
Engineer will be in attendance at this inspection. Additional Engineer personnel may
also be in attendance. The final acceptance inspection shall be formally scheduled
by the Engineer when all punch list deficiencies have been corrected. Notice shall be
given to the Engineer at least 14 days prior to the final inspection and must include
the Contractor's assurance that all punch list items will be complete and acceptable
by the date scheduled for the final inspection. Failure of the Contractor to have all
Contract Work, or any portion of Work for which a separate final completion is
specified, completed for this inspection, shall be cause for noncertification of final
payment by the Engineer.

3.6 DOCUMENTATION. The Contractor shall maintain current records providing
factual evidence that required QC activities and tests have been performed. These
records shall include the Work of designers, subconsultants, subcontractors, and
suppliers and shall be on an acceptable form that includes, as a minimum, the
following information as applicable:

Contractor, designer, consultant, subcontractor and their area of
responsibility.

Operating plant/equipment with hours worked, idle, or down for repair.

Work performed each day, giving location, description, and by whom. Identify
each phase of Work performed each day by activity number. Indicate the
trades and number of personnel working on the project; weather conditions
encountered; and any delays encountered.
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Test and control activities performed with results and references to
specifications/drawings requirements. The control phase should be identified
(Preparatory, Initial, Follow-up). List deficiencies noted along with corrective
action.

Quantity of materials received at the site with statement as to acceptability,
storage, and reference to specifications and drawings requirements.

Submittals reviewed, with contract reference, by whom, and action taken.
Off-site surveillance activities, including actions taken.

Job safety evaluations stating what was checked, results, and instructions or
corrective actions.

Instructions given and received and conflicts in plans and specifications.
Contractor's verification statement.

These records shall cover both conforming and deficient features and shall include a
statement that equipment and materials incorporated in the Work and Workmanship
comply with the contract.

The original and one copy of these records in report form shall be furnished to the
Engineer daily within one Work day after the date(s) covered by the report. During
periods when no work is being performed, a report shall be prepared and submitted
for every seven days that no Work occurs on the last day of each no Work period. All
calendar days shall be accounted for throughout the life of the contract. The first
report following a day of no Work shall be for that day only. Reports shall be signed
and dated by the QC Officer. The report from the QC Officer shall include copies of
test reports and copies of reports prepared by all subordinate QC personnel.

Contractor shall provide copies of all QC reports, results and records as requested
by the Engineer.

A complete set of indexed QC reports shall be provided to the Engineer within 60
days after Certification of Substantial Completion is submitted and all reports shall be
filed in cabinets in ascending order. Three complete sets of indexed QC reports shall
be submitted to the Engineer within 60 days.

3.7 NOTIFICATION OF NONCOMPLIANCE. The Engineer will notify the Contractor
of any detected noncompliance with these requirements. The Contractor shall take
immediate corrective action after receipt of such notice. Such notice, when delivered
to the Contractor, shall be deemed sufficient for the purpose of notification. If the
Contractor fails or refuses to comply promptly, the Engineer may issue an order
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stopping all or part of the Work until satisfactory corrective action has been taken. No
part of the time lost due to such stop orders shall be made the subject of claim for
extension of time or for excess costs or damages by the Contractor.

End of Section
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SECTION 01070
PROJECT COORDINATION AND MEETINGS
PART 1 - GENERAL

1.1 SCOPE. This section specifies the requirements of the Contractor to coordinate
Work with other construction projects at other DWSD facilities, and with all other
jurisdictional authorities involved in the Work as applicable. The Contractor shall also
coordinate work with DWSD operation and maintenance activities at the site.

Certain meetings are also defined in this section that need to be held on a recurring
basis to track progress, resolve problems, and coordinate work.

1.2 GENERAL.

1.2.01 Coordination. The Contractor shall cooperate with DWSD and Engineer in
allocation of mobilization areas onsite for field offices and sheds, access, traffic,
storage areas and parking facilities.

Comply with the Engineer's procedures for inter and intra-project communications to
include submittals, reports, records, schedules, coordination drawings,
recommendations, and resolution of ambiguities/conflicts.

Coordinate field engineering and layout work under instructions of Engineer.

Coordinate scheduling, submittals and work of the various sections of Contract
Documents to insure orderly sequence of development, design, and installation of
construction activities.

Coordinate sequence of Work to accommodate DWSD or Owner occupancy as
specified in General Conditions.

In addition to Progress Meetings, hold pre-construction conferences and
Coordination Meetings with personnel and sub-contractors to assure coordination of
Work. The Engineer shall be informed of such and shall be allowed to attend.

Coordinate the work of various sections having interdependent responsibilities for
installing equipment, connecting equipment, and placing such equipment in service.

Coordinate use of project space and sequence of civil, architectural, mechanical,
structural, instrumentation, systems and electrical installation work. Follow available
physical space during routings for pipes, ducts, and conduits. Runs shall be parallel
with lines of building. Utilize space efficiently to maximize accessibility for other
installations, maintenance, and repairs.
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Coordinate substantial work completions, including corresponding field performance
certification testings, cleanings and other elements of such work in preparation for
acceptance.

After DWSD occupancy of premises, coordinate work in existing facilities to minimize
disruption of DWSD'’s operations. Coordinate access to site for correction of
defective work.

1.3 PROJECT MEETINGS. Project meetings shall be held as specified herein to
review project progress, to ensure correct interpretation of these documents, and to
maintain general coordination of DWSD's personnel to Contractor's project
personnel. The agenda will serve to indicate which project members should be
present at each meeting.

1.3.01 Preconstruction Conference. Following Contract award, the Engineer will
schedule a preconstruction conference.

Attendees shall include the Owner or his representative, Engineer or his
representatives, Design Consultant(s), Inspectors, Contractor, Superintendent,
subcontractors, suppliers, utilities, and others as appropriate.

The suggested Agenda should address the following issues at a minimum:

Letters for Notice to Proceed, Designated Engineer by DWSD, and Field
Engineer/Representative.

Distribution and discussion of major subcontractors and suppliers (furnish
list).

Projected construction schedules including mobilization and detailed
schedule for first two weeks.

Regulatory requirements affecting the Project.

Critical work sequencing and related concerns.

Major equipment deliveries and priorities.

Designation of personnel responsible for project coordination.
Procedures for and processing of field decision, proposal requests,

submittals, change orders, and applications for payment.

Adequacy for distribution of Contract documents.
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Questions regarding Contract documents.
Procedures for maintaining record documents, samples and manuals.

Use of premises for office, work and storage areas, and Owner’s
requirements.

Construction facilities, control and construction aids.
Temporary utilities.

Security and housekeeping procedures.

Check of required bond and insurance certifications.
Liquidated damages.

Request for a monthly job meeting for all involved.
Equal opportunity requirements.

Procedures for laboratory testing of material requirements.
Inventory of material stores on site provisions.
Posting of Government funding sign.

Owner’s requirements for occupancy.

Requirements for start-up of equipment.

Inspection, acceptance and warranties of equipment put into service during
construction period.

Project close-out requirements.
Safety and first-aid procedures.
Any other appropriate items or subjects that require the attention and
attendance of the Contractor and major subcontractor prior to commencing
construction.

1.3.02 Progress Meetings. The Engineer will schedule and administer monthly

progress meetings throughout progress of the Work within five working days after the
scheduled payment cut-off date. More frequent progress meeting may be required
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should the contractor fall behind schedule. The Engineer will prepare agenda,
preside at the meeting, record minutes, distribute notice of each meeting to

participants, four working days in advance of meeting date and deliver copies of the

minutes to participants after the meeting.

Meetings shall be held at the Contractor’s field office. The contractor shall provide

adequate facility to accommodate a minimum of fifteen (15) people.
Attendance for the Progress Meetings shall include the Contractor, project
superintendent, subconsultants, sub-contractors, suppliers, Engineer, job site
inspectors, and professional consultants as appropriate.
Suggested Agenda:

Review and approval of minutes of previous meeting.

Discuss safety, problems, conflicts, and comments.

Review of work progress since previous meeting.

Discuss field observations, problems and conflicts.

Discuss problems which impede construction schedule.

Review of off-site fabrication and delivery schedules.

Discuss corrective measures and procedures to regain project schedule.

Discuss revisions to construction schedule.

Discuss progress and schedule during succeeding work period.
Coordinate schedules.

Review submittal schedules, expedite as required.

Discuss maintenance of quality standards.

Discuss pending changes and substitutions.

Review proposed changes for effect on construction schedule, completion

date, and other contracts.
Discuss other business.

Discuss construction schedule and CPM network.
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Discuss critical/long lead items.

The contractor shall be prepared for progress meetings and ready to discuss
pertinent topics such as current agenda items, previous meeting minutes, materials
deliveries, equipment, and work progress.

The Contractor shall provide a current submittal log at each progress meeting in
accordance with Section Project Submittals.

The Contractor shall prepare and submit a 3 week look-ahead schedule in bar chart
format for each progress meeting. The look-ahead schedule shall address specific
construction activities planned for the succeeding three week period with emphasis
on operations involving tie-ins to existing facilities, interference with plant operations
and coordination with other construction contracts.

The Contractor shall prepare a brief written narrative report relating to the status of
construction, submittals, approvals and procurement. This report shall indicate areas
where any problems exist or are anticipated, and shall prescribe action required by
the Owner, Engineer, or Contractor.

1.3.03 Coordination Meetings. The Engineer will schedule and administer
coordination meetings as needed whenever the workload or progress of the work
requires additional coordination effort.

The Engineer will prepare the agenda, preside at the meeting, record minutes and
distribute copies after the meeting to participants.

Attendees shall include the Contractor, project superintendent, consultants,
subcontractors, suppliers; Engineer, Engineer’s representatives and consultants as
appropriate.

The Engineer will determine the agenda for each coordination meeting on a case by
case basis. Typical issues that may be included are:

Approval of minutes of previous Project Coordination Meetings.
Resolution of problems that impede planned progress.

Review the interpretation of the Contract Documents to ensure correct
compliance.

Review change order status.
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Review progress payments.

Review Project Schedule for completed and upcoming milestones.
Review cost impact of potential contract changes.

Review meeting minutes from Progress Review Meetings.

Review program management and implementation.

1.3.04 Coordination Drawings. Provide information required by the Engineer for
preparation of coordination drawings.

1.3.05 Pre-Installation Conferences. Contractor shall convene pre-installation
conferences at work sites prior to commencing new phases of the Work. Attendance
is required from entities directly affecting, or affected by Work. Notify Engineer five
working days in advance of meeting date. Prepare agenda, preside at conference,
record minutes, and distribute copies within one week after conference to
participants, with two copies to Engineer. Review conditions of installation,
preparation and installation procedures, and coordination with related Work.

1.4 SUBMITTALS. Submitrequests for interpretation of Contract Documents in a
timely fashion to ensure no disruptions with the Work as scheduled. Obtain
instructions through the Engineer to resolve all queries.

Comply with DWSD's instructions for completion of items of Work found incomplete
in the Engineer’s final inspection.

PART 2 - PRODUCTS
Not used.
PART 3 - EXECUTION

Not used.

End of Section
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SECTION 01080
PROJECT SUBMITTALS
PART 1 - GENERAL

1.1 SCOPE. The Contractor shall prepare and manage submittals in accordance
with this section and Article 4.8 — “Shop Drawings, Product Data and Samples” of the
General Conditions (Exhibit C) of the Agreement.

1.2 GENERAL.

1.2.01 OQverview. Submittals are required documents or products that must be
submitted to the Engineer for review by the Contractor before construction or a facet
of construction, equipment installation, or related activity can proceed.

Submittals fall into two main categories. The first category consists of administrative
plans that show how the Contractor will manage various aspects of the construction
process. These submittals are submitted early in the process before construction
has progressed very far. The second category consists of technical submittals that
include shop drawings, product data, certifications, samples, test reports, and mock-
ups. Technical submittals provide detailed information on the actual construction of
the project or installation of specific equipment.

The Contractor shall not proceed with the fabrication, procurement of equipment,
procurement of materials, or facility modifications, until submittals have been
reviewed and approved by Engineer. The Contractor shall be responsible for and
bear all cost of damages which may result from ordering any materials or proceeding
with any part of work prior to the completion of the review of necessary submittals by
the Engineer.

The Engineer's approval will be for the purpose of minimizing changes and project
delays in the field, and shall in no way relieve the Contractor of full responsibility for
providing a complete, safe, reliable, operating and fully coordinated project (system/
equipment/facilities) which is in compliance with these contractual documents.

1.3 SUBMITTALS.

1.3.01 Administrative Submittals. The Contractor shall submit to the Engineer the
applicable administrative documents listed below:

Certifications

Project Management Plan
Project Control Reports
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Subcontractor Consent Requests

Progress Schedule

Schedule of Values and Detailed Cost Breakdown
Training Plan

Safety Plan

Confined Space Entry Plan

Progress Payment Requests

Cost Forecasts

Bonds

Insurance Policies

Quiality Control Plan

Test and Inspection Reports

Minutes of Design Review Meetings

Daily Field Inspection Reports

Construction Photographs

Affidavits of compliance with City of Detroit withholding tax requirements.

These documents are described in more detail in the General Conditions and other
Division 1 Specifications.

1.3.02 Product Information and Performance Data. The Contractor shall submit
product documentation to Engineer. The information shall cover all items as called
for in the Contract Documents. The submittal information shall show the standard
and optional product features, as well as all performance data and specifications.
Drawing and schedule submittals shall be checked and coordinated with the work of
all trades involved before they are submitted for review by the Engineer. All
submittals shall bear the Contractor's stamp and approval as evidence of such
checking and coordination. Submittals without this stamp of approval shall be
returned to the Contractor for resubmission. Approval of the Contractor’'s documents
by Engineer shall not relieve the Contractor of the responsibility to meet all the
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requirements of the Contract Documents.

1.3.03 Software and Firmware Submittal. The Contractor shall submit complete
documentation on the operation and use of all software and firmware contained in
equipment furnished under this Contract. All software and firmware shall be
supported by the Contractor for at least five (5) years after Engineer acceptance of
all work. The Contractor shall also submit licensing in the name of the Engineer (City
of Detroit, Water and Sewerage Department) for all purchased software packages
and all software and firmware developed for the Engineer. The Contractor shall
submit source code, documentation, editor and warranty for all developed software.

1.3.04 Preliminary Submittal List. Within thirty (30) calendar days after Notice to
Start Work, the Contractor shall submit to the Engineer a complete list of preliminary
submittal data for this contract. Included in this list shall be the names of all proposed
manufacturers furnishing specified items. Review of this list by the Engineer shall in
no way, express or implied, relieve the Contractor from submitting complete Shop
Drawings in accordance with the Specifications. This procedure is only required to
expedite review of Shop Drawings.

1.4 REQUIREMENTS AND FORMAT OF SUBMITTALS.

1.4.01 Drawing Format and Media. Refer to Master Specification Section 01020,
Documentation Standards for drawing format and media.

1.4.02 Shop Drawings. Shop drawings shall convey, or be accompanied by,
calculations or other sufficient information to completely explain the structure,
machine, or system. Prior to commencing such work, shop drawings must have
been reviewed without specific exception by the Engineer. Review will be for general
conformance and will not relieve the Contractor in any way from his responsibility
with regard to the fulfillment of the terms of the Contract. All risks of error are
assumed by the Contractor.

Submit a minimum of 10 hard copies plus the number of copies required by the
Contractor and one electronic copy of each shop drawing to DWSD/Owner’s
Representative for review and approval. Detailed calculations for the shop drawings
shall be stamped by a registered Professional engineer in the State of Michigan

1.4.03 Working Drawings. When used in the Contract Documents, the term
“Working Drawings” shall be considered to mean the Contractor’s plans for
construction activities. Construction activities include but are not limited to temporary
structures, support of open cut excavation, support of utilities, ground water control
systems, forming underpinning and for such other work as may be required for
construction but does not become an integral part of the Project.

Working drawings shall be signed and sealed by a Registered Professional Engineer,
currently licensed to practice in the State of Michigan. The drawings shall convey, or
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be accompanied by, calculations or other sufficient information to completely explain
the structure, machine, or system described and its intended manner of use. Prior to
commencing such work, working drawings must have been reviewed without specific
exception by the Engineer. Review will be for general conformance and will not
relieve the Contractor in any way from his responsibility with regard to the fulfillment
of the terms of the Contract. All risks of error are assumed by the Contractor.

Submit a minimum of 5 copies to DWSD or Engineer, and 6 copies plus the number
of copies required by the Contractor to the Owner’s Representative of each shop
drawing for review and approval.

1.4.04 Product Data. Product data shall include all catalog cuts, performance
curves, test reports, equipment lists, material lists, diagrams, pictures, and
descriptive material. All product data shall be submitted on either 8.5 x 11 inch (216
mm x 279 mm) or folded 11 x 17 inch (279 mm x 432 mm) size paper of 20 Ib.
weight. The product information shall cover but is not limited to all items including
mechanical devices, mounting components, wiring, terminal strips, connectors,
accessories, and spare parts. The submittal information shall show standard and
optional product features, as well as performance data and specifications. The
product information described in Subsection 1.4.12 below shall be marked on all
product data sheets. Do not submit general catalogs; only items to be installed or
delivered.

Submit a minimum of 5 copies to DWSD or Engineer, and 6 copies plus the number
of copies required by the Contractor to the Reviewer of each product information
data sheet for review and approval.

1.4.05 Samples. The Contractor shall furnish, for approval of the Engineer, any
samples required by the Contract Documents or requested by the Engineer.
Samples shall be delivered to the Engineer as specified or directed.

All samples shall be of sufficient size and quantity to clearly illustrate the functional
characteristics of the product, with integrally related parts and attached devices. The
samples shall show the full range of colors, textures and patterns.

A minimum of 2 samples to DWSD and 2 sample to the Reviewer/Engineer of each
sample product submitted for review and approval. All samples shall be marked with
required submittal information, as required in Article 1.4.12 below. The materials or
equipment of which samples are required shall not be used in the work until
approved by the Engineer.

1.4.06 Color, Texture and Pattern Charts. The Contractor shall submit color texture,
or pattern charts of all required finishes.

A minimum of two (2) charts to DWSD or Engineer, and two (2) charts to the
Reviewer of each product chart submitted for review and approval.
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1.4.07 Einal Record (As-Built) Drawings. The Contractor shall submit the Final
As-Built Drawing Package to the Engineer for review and approval 60 days after
project elements or system acceptance by the Engineer. The Final As-Built Package
shall contain two (2) reproducible mylars and six (6) black lines on 20 Ib. bond paper.
Refer to Master Specifications Section 01190, Contract Closeout and Cleanout for
additional information. The as-builts need to be sized D drawings and in electronic
format.

1.4.08 Operation & Maintenance Manual. The Contractor shall submit to Engineer,
for approval, manufacturer's installation, operation, lubrication, maintenance &
training manuals for all equipment installed or delivered under contract.

1.4.09 Manufacturer Instructions. Submit the manufacturer's instructions for
storage, installation, adjustment, etc. as required elsewhere in the Specifications for
the individual items.

1.4.10 Equipment Listing. Submit an equipment listing including each specified
item, the manufacturer's name and model No., and any additional information
regarding options, ratings, sizes, etc. Organize the list in order of specification
section.

1.4.11 Certified Tests. Submit certified results of the tests, specified elsewhere, on
the individual items/systems.

1.4.12 Submittal Information Requirements. When used in the Contract Documents,
the term "Submittal Information” shall be considered to mean the following
information:

Contract Name.

Contract Number.

Plant, Station or Location Name.

Location within facility.

Date Submitted.

Spectext Section and Subsection Number.
DWSD Z-file Number.

The Contractor shall mark submittal information on all drawings in the area provided
in the left half of the 6 inch x 3 inch (15.2 cm x 7.6 cm) block.
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The Contractor shall mark all product data and manufacturer's literature with the
submittal information, and note what item is being furnished. The Contractor shall
mark what option and supplies are being furnished with each item. At least one
original manufacturer’s product data sheet must be submitted, the balance can be
copies. Do not submit manufacturer's general catalogs, submit only items being
installed or delivered. When manuals are being submitted, the Contractor shall mark
submittal information on both the cover and title page. If the manual being submitted
contains more than just one item, each item must be marked, and only the contract
name and number shall be marked on the cover title page.

1.4.13 DWSD Z-file Format. DWSD Z-File format shall be identified on each
submittal by Contractor to DWSD for review.

Z-XXX-XXXX-X-XXXX-Nnnnn-n.nn-nn

A A A A A A A t

Submittal Number: Numerical within
each subsection

Sequence Number: A list of drawings
relating to Spectext Section and
Subsection in ascending order - 01 -99,
followed by 0A to ZZ.

Spectext Subsection Number

Spectext Section Number

DWSD Location Code

Contract Version

Number portion of Contract Number

Letter portion of Contract Number

Z - DWSD Codefor Shop Drawings or
Submittals

Example: Z-WWO0O-0533-0-S001-15100-2.03-06

This is the information required for gate valves submitted as specified on
page 15100-3 of Contract No. 533. The last two digits (06) represent the sixth
submittal for that subsection to be submitted.

1.4.14 Streamlined DWSD Submittal Format. With the approval of the Engineer, the
Contractor shall use the following streamlined format to identify and track submittals.
The submittal identification must be included on all submittals provided by the
Contractor to the Engineer for review.
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nnn-xxXxXxX-nnnnn-xxx.n

A

A

A

4

A

/

A

Submittal Version (Not used for initial
submittal. A - Z in ascending order for
subsequent re-submittals)

Submittal Number (Numerical within
each project)

Master Specification Section Number
Number portion of Contract Number

Letter portion of Contract Number

Example: WWO-0533-15104-018

This is the information required for resilient-seated gate valves submitted as
Submittal No. 18 under Contract No. WWO 533. The gate valves submitted are
specified under Master Specification Section 15104. This is the first submittal so no
alphanumeric suffix is shown. If the Engineer requires the submittal to be amended
and resubmitted, the Contractor will resubmit as WW0O-0533-15104-018.A.

1.4.15 Submittal Quality: All submittals shall be submitted in a readable and legible
quality. Any submittal which the Engineer considers not of acceptable quality will be
returned to the Contractor for replacement without review.

Facsimile (fax) transmittals or copies of fax transmittals are not acceptable as

submittals.

Xerographic copies must be of good quality (3" generation copy shall be clear and
legible) and at least one copy of manufacturer’s original product data sheets must be
included with each submittal. All copies shall be on 20 Ib (9.1 kg) white bond paper.

1.5 SCHEDULES. The Contractor shall prepare and maintain all schedules required
by the Contract Documents and submit schedules for review and approval in

appropriate format.

1.5.01 Construction Progress Schedules. The Contractor shall submit a
construction progress schedule with separate items for each operation, identifying

the first day of work.

A complete sequence of construction, identifying work of separate stages and other
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logical groups together shall be shown on the schedule.

The Contractor shall submit a projected percentage of completion for each item of
work at the time each progress payment is submitted.

The Contractor submittal dates shall be marked on all shop drawings, product data,
samples, schedules, and shall include projected product delivery dates.

The Contractor shall submit for approval a network analysis system using critical
path method, as outlined in AGC publication "The Use of CPM in Construction - A
manual for General Contractors".

1.5.02 Schedule of Equipment. On approved software application, the Contractor
shall submit on both paper and disk a schedule of all major components and
subsystems installed or delivered under this contract. The schedule shall be
compiled with approved software application and shall include the name of the item,
manufacturer, a model number, serial numbers, location, and function. The
Contractor shall submit the schedule to the Engineer for approval, and final copy
shall be submitted with the project record documents and software.

1.5.03 Schedule of Valves. On approved software application, the Contractor shall
submit on both paper and disk a schedule of all valves installed or serviced under
this contract. The schedule shall be compiled with an approved software application
and shall include manufacturer, model, type, pressure rating, location, and type of
operator.

1.5.04 Schedule of Instruments. On approved software application, the Contractor
shall submit on both paper and disk a schedule of all instruments installed, serviced,
modified or replaced under this contract. The schedule shall be compiled with an
approved software application and shall include manufacturer, model, type,
instrument range, location, and function.

1.6 SPECIFIC SUBMITTAL REQUIREMENTS BY DIVISION. The Contractor shall
submit for review and approval all specified product data sheets, catalog cuts,
manufacturers’ manuals, and all other items which would affect the performance or
operation of the equipment or system.

1.6.01 Process Instrumentation and Control Submittals. The Contractor shall submit
all process instrumentation and control data to ensure contractual compliance with
the requirements of the contract. The submittals shall include support system
testing, installation instructions, integration, and system acceptance testing,
beginning with the factory acceptance and continuing through the final system
acceptance.

Instrument Loop Diagrams: The Contractor shall provide diagrams for all
discrete loops, with special emphasis on device elements and their functions
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to provide understanding of the operation, maintenance, and
troubleshooting.

Connection Diagrams: The Contractor shall provide connection diagrams
showing component arrangement and internal wiring between devices.

Interconnection Diagrams: Interconnection diagrams shall be provided by
the Contractor for all field wiring and wire codes.

Process and Instrumentation Diagrams: The Contractor shall provide
diagrams showing all existing and new instrumentation.

Ladder Diagrams: The Contractor shall provide ladder logic diagrams for all
logic control circuits.

Panel Detail Drawings: The Contractor shall provide detailed drawings for
all panels provided. These drawings shall include all panel mounting
devices, and all interior equipment and wiring.

Instrumentation Schedules: The Contractor shall submit instrument
schedules for all instruments.

Product Data: The Contractor shall submit the following instrumentation
and control product data.

Material Data Sheets.

Instrument Data.

Component Fabrication Drawings.
Test Procedures.

Test Reports.

Operation and Maintenance Manuals.

Final and As-Built Documentation: The Contractor shall submit for review
and approval, all final revisions of documentation under this contract.

Test and Acceptance Documentation: The Contractor shall submit for
review and approval, the Test and Acceptance Documentation.

Training Documentation: The Contractor shall submit for review and
approval, all Training Documentation, consisting of all outlines for training
classes and complete training manuals for all levels and types of personnel
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requiring training. All training manuals and documentation shall become part
of the O & M Manuals, as specified in section on Training and Operations &
Maintenance Manuals.

Interface Information. The Contractor shall submit an interface table, which
describes all external interfaces to and between the Contractor's equipment.
Include facilities, communication protocols, voltages, impedances, polarities
and existing equipment.

1.6.02 Architectural and Civil Submittals. This section specifies general procedural
requirements for contractual submittals for the following architectural and civil
schedules, drawings, product data, samples and manufacturer's certificates.

Architectural Drawings: The Contractor shall provide architectural layouts
and plans, with special emphasis on elements and their functions, to provide
better understanding of the operation and maintenance of the system. The
drawings shall include site plan, floor plans, elevations, sections and details.

Structural Drawings: The Contractor shall provide structural and
miscellaneous metal drawings showing foundations, mounting components,
fasteners, arrangements, and structural details.

Product Data: The Contractor shall submit product data for all architectural,
structural, options and other data. Contractor shall provide supplemental
manufacturer's standard data for information unique to the work and
installation. The submittals shall reflect all items delivered or installed under
this contract.

Samples: The Contractor shall provide to the Engineer all samples required
under this specification including color charts and product samples.

1.6.03 Mechanical and Electrical Submittals. This section specifies general
procedural requirements for contractual submittals for the following mechanical and
electrical submittals. Include product data, performance data, control diagrams and
other mechanical submittals.

Floor Layout Drawings: The Contractor shall submit floor layout drawings
for all mechanical equipment, piping and electrical equipment. Include
location dimensions for all connections, oil supply, electrical, power,
controls and status connections. The base dimensions and weights shall
also be provided.

Composite Assembly Drawings: The Contractor shall provide composite
assembly drawings for all mechanical equipment, piping and electrical
equipment. Show locations of all auxiliary equipment, dimensions and
weight.
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Pipe Layout and Drawings: The Contractor shall submit as follows but not
limited to installation drawings for pipes, valves, fittings, sewers, drains,
heating ducts, ventilation ducts, electrical, plumbing lines, electrical cable
trays, lighting fixture layouts, circuiting, instrumentation, interconnection
wiring diagrams, communications, power supply, alarm circuits, etc., under
this Contract. The final dimensions may depend upon the dimensions of
equipment and valves to be furnished by the Contractor.

Elevations: The Contractor shall provide elevation drawings for all
mechanical and electrical equipment including front, rear, and side views.
Drawings shall include diagrams for nameplates, control panels, component
placement and alignment.

Specification Sheets: The Contractor shall submit specification sheets with
performance data and engineering details for all mechanical and electrical
units installed under this contract. Specification sheets shall determine
adequate compliance with the contractual requirements.

Electrical Interconnection Diagrams: Contractor shall submit electrical
interconnection diagrams including motors, control panels, pressure,
switches level switches, motor control circuits, motorized actuators, and 1/0
contractual requirements.

Component Identification: The Contractor shall submit a complete
identification list of all mechanical and electrical components, materials,
manufacturer, model number, rating and serial number.

Performance Data: The Contractor shall submit complete mechanical and
electrical unit/subsystem performance data.

Power and Riser Diagrams: The Contractor shall submit single line power
and riser diagrams for all equipment and facilities.

Wiring Diagrams: The Contractor shall submit for review and approval a
complete set of wiring diagrams. The drawings shall include elementary
control diagrams and separate wiring diagrams for mechanical and electrical
units or subsystems. Drawings for the starting and shutdown of equipment,
including, controls shall be provided. A comprehensive description of
operation shall be provided.

Finish Data: The Contractor shall provide complete surface preparation and
finish data for all mechanical and electrical units or subsystems including a
complete list of cleaning instructions.

Factory Testing: A detailed description of factory testing procedures,
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reporting procedures, and criteria for the test shall be provided for all
mechanical and electrical equipment as specified in each appropriate
specification. After fabrication and testing the results of all tests shall be
submitted to Engineer. No shipment of any mechanical and electrical
equipment shall be allowed without written permission from the Engineer.

Field Testing and Acceptance: The Contractor shall submit for review and
approval detailed descriptions of all site or field testing and acceptance.
Include descriptions of procedures, test equipment, reporting procedures
and criteria for testing all mechanical and electrical equipment.

Operations and Maintenance Manuals (O & M): The Contractor shall
furnish manuals for all mechanical and electrical equipment specified under
this contract. Each manual shall include complete sets of drawings,
description of equipment, record shop drawings, O & M instructions, parts
lists, equipment ratings, valve list, lubrication instructions, description of
periodic maintenance required, description of trouble shooting procedures,
list of replacement parts and any other additional information which may be
needed to operate and maintain the equipment. No equipment system will
be approved without prior submittal and approval of O & M Manuals.

1.7 CONTRACTORS REVIEW. Coordinate the timely submittal of all necessary
information to keep the project on or ahead of schedule. All drawings, product data,
lists, samples, test reports, manuals, and other required information shall be
submitted in sufficient time to allow the Engineer twenty (20) to forty five (45) days of
review time. The submittal review process includes any necessary correlation and
checking of related and interdependent parts of the work. Scheduling of submittals
shall allow time for review, correction, resubmittal, and final review prior to the
ordering of equipment, fabrication of materials, or actual construction, assembly, or
erection. No claim for extra cost, damage, or extension of time shall be made
because of a failure to submit said information sufficiently in advance.

Submit information on all portions of the work irrespective of their being specifically
mentioned.

Review submittal prior to transmitting to the Engineer. Check the completeness of
the information submitted. Verify field measurements, coordination of all component
parts of work, conformance of all materials, methods, and equipment to Contract
Documents. Stamp, sign, and date acceptable submittals before transmitting to the
Engineer.

Do not perform any work covered by submittal(s) prior to approval of all related
submittals by the Engineer.

No claim shall be made for costs incurred, damages or extension of time required to
modify or replace any equipment, materials, or structures in order to conform to
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submittals as approved by the Engineer.

No alterations shall be made to drawings previously approved by the Engineer
without his written consent.

1.8 RESUBMITTALS. Make resubmittals under the same procedure specified for
initial submittals.

Verify that all corrections, equipment/system coordination, and field verifications
required by Engineer during the initial review have been made, all additional
information requested has been supplied, and any other comments made by the
Engineer have been addressed in the resubmittal.

Identify all changes made on the submittal since the previous review. Designate
drawings with a revision number; letter and the date revised.

1.9 SCHEDULE OF SUBMITTALS. Prepare a Schedule of Submittals as shown on
the following page unless another format is pre-approved by Owner.

Submit all of the indicated shop drawings, product data, manufacturer's instructions,
equipment part lists, samples, certified test reports, O&M manuals and other items
as required on the schedule or in each detailed Specification Section. The sample
Schedule of Submittals on the following page shows a few limited examples of
entries in a typical schedule of submittals. The Contractor must review each section
of the Contract Documents for all required submittals and identifying them by CSI
division in the project Schedule of Submittals. The Contractor shall maintain a
schedule of submittals on Owner approved software application. The schedule shall
include the Name of Items or Subsections, Size and Type, Manufacturer Name, Part
No., Drawing Number, Date Submitted, DWSD Z-file Number, DWSD Approval
Date, and Approval Status.

A copy of the schedule of submittals, both on paper and disk, shall be submitted to
the Engineer at each monthly progress meeting. Three copies of both paper and
Owner approved software data files shall be submitted to the Engineer within 5
working days of Substantial Completion.
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Submittal Schedule for Project (List No and Title)
as of (Date)
Date Due
Submittal Item Submit to Date to |Date from| Action
Section Type Description No Engineer | Engineer | Enaineer Taken |Comments
02539 Sanitary Sewage Systems

Subcontractor: (List Company,
Contact, and Phone)

Product Data _|Pipe

Product Data__|Manholes

Certification Manufacturer's Certification, Pipe

Shop Drawings|Sheeting and Bracing Plan for
Jacking Pits

03300

Concrete

Subcontractor: (List Company,
Contact, and Phone)

Product Data__|Concrete Design Mix

Product Data _|Concrete Admixtures

Product Data _|Grout

Product Data__|Chemical Hardner

Test Report Aggregate guality and gradation

Test Report All Laboratory Tests

Certification Type and amount of fly ash used

Shop Drawings|Concrete slabs or beams exceeding
20 feet span with vertical supports
exceeding 6 feet

General: The Schedule of Submittals is a management tool to make sure
that all the issues requiring review of materials, shop drawings, etc. are
tracked and managed to ensure the finished product is safe, meets
specifications, and fulfills the intent of the project. Subcontractors may want
to expand this Schedule to allow tracking to and from subcontractors, etc.
This is the minimum information that needs to be submitted to the Engineer
initially and at on-going progress meetings.

Submittals Types: Shop Drawings, Product Data, Certifications, Samples,
Test Reports, Mock-ups, and Record Drawings.

Item Description: Within each Specification Section, there will be many
different materials requiring some sort of submittal. Each material should be
listed. Within each submittal type, there may be many subcategories.

Use this area to provide more detall if needed. For example, under product
data, for a line item, you may want to list Manufacturer’s Installation
Instructions.

Submittal Number: Submittal numbers are assigned sequentially beginning
with 1 and running as necessary to cover all submittals. If a submittal
requires revision and resubmittal, the submittal will use the original submittal
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number followed by a letter (A,B,C,...). For example, if Submittal No. 347
requires resubmittal, the first revised submittal would be Submittal No. 347A
and should be inserted into Submittal Schedule in row directly under
Submittal No. 347.

Date Required to Engineer: The Engineer needs 20 to 45 days to review
submittals depending on complexity. Different materials have different lead
times for ordering. Based on the construction schedule, the specific date a
submittal needs to be in to the Engineer to keep on schedule should be
identified in this column.

Action Taken: A = Approved, AAN = Approved as Noted, RR = Revise and
Resubmit, REJ = Rejected

1.10 SPECIAL TOOLS AND SPARE PARTS. The Contractor shall deliver all
special tools and spare parts as required by this contract to the Engineer or as the
Engineer directs.

1.11 IDENTIFICATION. Each unit of equipment shall be identified with an
equipment item number. A corrosion resistant tag or nameplate, securely affixed in a
conspicuous place on each unit shall give the equipment item number,
manufacturer's name, size, model or any other information as the manufacturer may
consider necessary, or as specified for complete identification. All tag numbers shall
be assigned by DWSD.

PART 2 - PRODUCTS
Not Used
PART 3 - EXECUTION

3.1 SUBMITTALS PROCEDURES. All documentation submitted by the Contractor
to the Engineer shall be accomplished by a letter of transmittal. The submittal shall
be submitted in a sequence that allows the Engineer to have all of the information
necessary for checking and approving a particular document at the time of submittal.
Each document shall be identified by a document number, DWSD Z-file number,
contract number, contract name, location, Spectext section and subsection numbers
and submittal date. Where a manual or drawing is revised to reflect a change for any
other reason, each such revision shall be shown by a revision number, date and
subject placed in a revision block. Indication of official approval by the Contractor's
Project Manager shall also be included. To permit rapid location of the revision,
additional notation shall be made in the manual opposite the line or area where the
change was made, and identified by the corresponding revision number.

3.2 SUBMITTALS APPROVAL. Submittals are reviewed to verify conformance with
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the contractual requirements and check the accuracy of documentation to prevent
costly mistakes and delays to construction. Approval of Contractor's documents by
Engineer shall not relieve the Contractor of the responsibility to meet all of the
requirements stipulated in the Contract Documents. The Contractor shall have no
claim for additional costs or extension of time on account of delays due to revisions
of the documents which are necessary for ensuring compliance with the contract.

Approval of documentation shall be the functional level. Any detailed design done
prior to approval at the functional level shall be at the Contractor's risk.

Engineer will return documents to Contractor stamped "approved”, "approved as
noted", "revise and resubmit; or "rejected".

Approved. The document may proceed with the work covered by the
drawings or document.

Approved As Noted. The Contractor may proceed with work after making
change marked on returned drawing or documents.

Revise and Resubmit. The Contractor may not proceed with work until
drawing or document is resubmitted to the Engineer and returned to the
Contractor with approved stamp. Any drawing marked "revise and
resubmit” must be resubmitted or letter written explaining why document
was not resubmitted.

Rejected. The Contractor must not proceed with any construction relating to
any "rejected” document. Any drawing marked "rejected” must have new
document resubmitted or letter written explaining why document was not
resubmitted.

Returned Unreviewed. When the submittal is incomplete or is not
applicable or necessary to the project, the submittal may be returned
unreviewed.

Information. The documents have been accepted for the record and have
not been reviewed as defined above.

Record Print. When documents are submitted after construction has been
completed to comply with section Contract Closeout.

Only the Engineer shall utilize the color "red” in marking Shop Drawings and
Submittal Documents.

The Engineer will review a submittal or resubmittal a maximum of 3 times, after
which the cost of review will be borne by the Contractor. The cost of engineering
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shall be equal to the Engineer's full cost.

No partial submittals will be reviewed. An incomplete submittal or resubmittal will be
returned to the Contractor for resubmittal.

When the shop drawings or document have been completed to the satisfaction of the
Engineer, the Contractor shall carry out the construction in accordance with such
drawings and shall make no further changes except upon written instruction from the
Engineer.

3.2.01 Testing of Samples. The Engineer may require laboratory tests on samples
submitted or may approve materials on the basis of data submitted with the samples.
The Engineer shall determine the testing methods and number of tests.

If tested samples indicate a material does not conform to the Contract requirements,
the Contractor will be notified of the rejection and given the basic reasons for such
rejection. The Engineer will not furnish copies of all the test data or results.

3.2.02 Approval of Tested Materials. The Engineer's approval will only be general
and does not constitute a waiver of the City's right to full compliance with the
Contract requirements.

Approved materials shall not be changed in brand, make, or formulation without
obtaining a new approval from the Engineer.

The Engineer shall check actual materials delivered to the site as necessary to
insure compliance with the Contract requirements. Materials previously given
general approval may be rejected for cause.

The Engineer shall have authority to require removal and replacement with proper
materials which have been incorporated into the work if the material fails field check
tests.

3.3 SUBMITTALS TRACKING. A control procedure shall be established by the
Contractor to track submittal approval and revision for all documents and drawings.
The Schedule of Submittals should be the foundation for tracking submittals
approvals and revisions. The Contractor shall maintain his procedure from Contract
award through completion of the final project acceptance, and shall provide the
Engineer with six copies of the initial Configuration Control Document updated
monthly as appropriate, for document drawing submittals or approval procedures.

3.4 RECORD PRINTS. The Contractor shall submit to the Engineer 3 set of all
record prints within 60 days after submitting the "Certificate of Substantial
Completion”. The record prints or project records shall include catalog cuts,
drawings, calculations, test reports, manufacturer's data maintenance manuals,
installation instructions and operating manual. All "record prints” shall be delivered to
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the Engineer in cabinets as specified in 2.01 and shall have the DWSD Z-file number
marked on them.

End of Section
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SECTION 01090
PREDICTIVE TESTING AND INSPECTION

PART 1 - GENERAL

1.1 SCOPE. This section covers predictive testing and inspection requirements for
materials and equipment supplied under this Contract.

1.2 GENERAL. Predictive Testing and Inspection (PT&l) technologies are used as part of
a Reliability Centered Maintenance (RCM) process to establish maintenance strategies that
optimize facility and equipment operability and efficiency, while minimizing life-cycle costs.
The data acquired from PT&I permits an assessment of system/equipment performance
degradation from the as-designed and/or required condition. The objectives of PT&l are to
determine equipment condition and to develop a trend with which to forecast the most
effective time to schedule and perform maintenance. Establishment of baseline data
(vibration, thermographic, etc.) required by the equipment specifications shall be compiled,
properly documented and submitted with the equipment O&M Manuals by the Contractor.

1.3 SUBMITTALS.

1.3.01 Measurements and Measurement Data. The Contractor shall furnish to the
Engineer the following information concerning the equipment used to make the specified
measurements:

Test Equipment — list of all test equipment used, including manufacturer, model, number,
serial number, calibration date, certificate of calibration and special personnel qualifications
required.

Equivalency — If the Contractor uses an equivalent test or procedure to meet the
requirements of the Contract Documents the Contractor shall provide to the Engineer proof
of equivalency.

1.3.02 Bearing Information. Drawings — The Contractor shall provide to the Engineer
section drawings that show the component arrangement for all rotating equipment supplied
under the contract. The sectional drawings shall accurately depict the bearing support
structural arrangement, be drawn to scale and show the dimensions to the centerline of all
rotating shafts.

Bearing Data — The Contractor shall provide to the Engineer the bearing manufacturer and
part number for all bearings used in all rotating equipment supplied under this contract. The
information shall be included on the sectional drawings for each bearing location.

Operating Data — The required equipment data the Contractor shall provide the Engineer
under this contract shall include the operating speed for constant speed units and the
normal operating speed range for variable speed equipment.
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1.3.03 Gearbox Information. The Contractor shall provide to the Engineer the type and
number of teeth on each gear used in the gearbox and the input and output speeds and
gear ratios. This information shall be included on the sectional drawings which must be to
scale and be specific to gear location.

1.3.04 Pumps. The Contractor shall provide to the Engineer the following information on alll
pumps supplied under the contract:

Number of pump stages

Number of pump vanes per stage

Number of gear teeth for each pump gear

Type of impeller or gears

Rotating speed

Balance specifications as per ISO G1.0 or API specification
Number of diffuser vanes

Pump nameplate data

Motor nameplate data

1.3.05 Centrifugal Compressors. The Contractor shall provide to the Engineer the following
information on all centrifugal compressors supplied under the contract:

Number of compressor sections
Number of blades per section
Number of diffusers

Number of vanes per diffuser
Number of gears and teeth per gear
Number of gear teeth per driven shaft
Rotating speed of each rotor

Compressor nameplate data
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Motor nameplate data

1.3.06 Fans or Blowers. The Contractor shall provide to the Engineer the following
information on all fans supplied under the contract:

Type of fan or blower

Number of rotating fan blades/vanes
Number of stationary fan blades/vanes
Rotating speed(s)

Fan/blower nameplate data

Motor nameplate data

The Contractor shall provide to the Engineer the following additional information if the
fans/air handlers are belt driven:

Number of belts

Belt lengths

Diameter of the drive sheave at the drive pitch line
Diameter of the driven sheave at the drive pitch line

For all fans supplied under the contract, the Contractor shall ensure sufficient access to the
fan is present to allow for cleaning and in-place balancing of the fan.

1.3.07 Mixers/Flocculators. The Contractor shall provide to the Engineer the following
information on all mixers/flocculators supplied under the contract:

Number of impellers

Type of impeller

Rotating speed

Mixer/flocculator nameplate data
Motor nameplate data

1.3.08 Clarifier Drives. The Contractor shall provide to the Engineer the following
information on all clarifier drives supplied under the contract:

Great Lakes Water Authority GLWA

01090 - 3



DIVISION 01 MASTER SPECIFICATIONS
PREDICTIVE TESTING AND INSPECTION Version 2.1

Rotating speed

Gear box data as described above
Drive nameplate data

Motor nameplate data

1.3.09 Mechanical Bar Screens. The Contractor shall provide to the Engineer the following
information on all mechanical bar screens supplied under the contract:

Mechanism speed

Type of drive

Gear box data as described above
Bar screen nameplate data

Motor nameplate data

1.3.10 Chain and Flight Collectors. The Contractor shall provide to the Engineer the
following information on all chain and flight collectors supplied under the contract:

Mechanism speed

Type of drive

Gear box data as described above
Chain and flight collector nameplate data
Motor nameplate data

1.3.11 Conveyors. The Contractor shall provide to the Engineer the following information
on all conveyors supplied under the contract:

Belt speed
Conveyor nameplate data
Motor nameplate data

1.3.12 Belt Filter Presses. The Contractor shall provide to the Engineer the following
information on all belt filter presses supplied under the contract:
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Belt speed

Number of rollers

Belt filter press nameplate data
Motor nameplate data

13.13 Centrifuges. The Contractor shall provide to the Engineer the following information
on all centrifuges supplied under the contract:

Rotating speed

Centrifuge nameplate data
Motor nameplate data

1.3.14 Lime Mixing Screw. The Contractor shall provide to the Engineer the following
information on all lime mixing screws supplied under the contract:

Rotating speed
Lime mixing screw nameplate data
Motor nameplate data

1.3.15 Motorized Valves and Gates. The Contractor shall provide to the Engineer the
following information on all motorized valves and gates supplied under the contract:

Rotating speed
Valve and gate nameplate data
Motor nameplate data

1.3.16 Lubricants. The Contractor shall provide to the Engineer the following information
on all lubricants supplied in bulk or contained within equipment supplied under this contract:

Liquid Lubricants
a. Viscosity grade in ISO units as per ASTM tests
b. AGMA and/or SAE classification as applicable

c. Viscosity in Saybolt Universal Seconds (SUS) or centipoises at the standard
temperature and at designed normal operating temperature
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Grease Lubricants

a. National Lubrication and Grease Institute (NGLI) Number
b. Type of thickener

Hydraulic Fluids

a. Type of hydraulic fluid

b. ASTM test requirement

c. ISO number, if appropriate

d. Viscosity

e. Flash Point
f. Oxidation resistance

g. Pour point

h. Foaming

I. Cleanliness (ISO standard)
J- Four ball wear test
Insulating Fluids (Oil-filled transformers)
a. Type of oil used

b. Dielectric

c. Acidity

d. Specific gravity

e. Power factor

f.  Dissolved gas

PART 2 - PRODUCTS

Not Used
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PART 3 — EXECUTION

3.1 Vibration Measurements. The vendor shall provide to DWSD the following information
for all equipment where vibration testing is specified in the contract:

Narrowband spectral vibration data for all machines as follows:

a. Formachines operating at or below 1,800 rpm, the frequency spectrum provided shall
be in the range of 0 to 5000 Hz.

b. For machines operating greater than 1,800 rpm, the frequency spectrum shall be in the
range of 0 to 10,000 Hz.

c. Two narrowband spectra for each point shall be obtained in the following manner:

» For all machines regardless of operating speed, a 5 to 500 Hz spectrum with 1600
lines of resolution shall be used to analyze balance, alignment and electrical line
frequency faults.

Vibration data shall be reported in velocity (inches/second)

Vibration data shall be collected at normal operating load, temperature and speed.

If rolling element bearings are utilized in either the driver or driven component of a unit of
equipment (e.g., a pump/motor combination), no discrete bearing frequencies should be
detectable.

For belt-driven equipment, belt rotational frequency and harmonics should be undetectable.

If no specific criteria are available, the ISO 3945 acceptance Class A guidelines should be
used as the acceptance specification.

3.2 Vibration Transducer Mounting. At the designated measurement positions, suitable
surfaces shall be provided such that the mounted transducer will attach securely. Mounting
locations shall be positioned on structural members. Installation of sound discs on bolted
cover plates or other non-rigid members are not acceptable.

Magnetic Mount — For a magnetic base mounted transducer, the location on the machine’s
surface at which vibration measurements are to be taken shall be machined (faced) or cast
1.1 x diameter of the mounting surface of the magnet to be set on the surface, flat within 25
um (1 mil), and a minimum surface finish (surface texture of 25 um (1 mil). During
measurements, the mounting location shall be clean and free of debris and paint, so that the
magnet base can be attached firmly without rocking.

Stud Mounted — For a stud mounted transducer, the machine’s surface at which vibration
measurements are to be taken shall be machined (faced) with a minimum surface diameter
of 1.1 x diameter of the mounting surface of the transducer to be mounted on the surface,
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flat within 25 um (1 mil), and a minimum surface finish (surface texture) of 25 um (1 mil).
The tapped hole shall be M6 x 1H (1/4 x 28), unless otherwise specified, with a minimum
depth of at least two threads deeper than the stud. The hole shall be perpendicular to within
1°to the mounting surface.

Adhesive Mounting — Adhesives will lower the accelerometer mounted resonance frequency
(usually supplied for stud mounting). If an adhesive is used to attach either the transducer
or a magnetic mounting pad, the upper frequency limit of the transducer shall be reduced by
20% of the manufacturer’s stated resonance for hard adhesives and by 50% of the
manufacturer's stated resonance for soft adhesives. Transducer manufacturer's
specifications should be consulted. The machine’s surface at which vibration
measurements are to be taken shall be machined (faced) with a minimum surface diameter
of 1.1 x diameter of the mounting surface of the transducer to be mounted on the surface,
flat within 25 um (1 mil). The surface shall be abraded to approximately 25 um (1 mil) to
increase adhesion. The adhesive bond layer thickness should be less than 1 mm.

3.3 Vibration Measurement Locations. Centrifugal Pumps, Vertically Mounted — Magnets
shall be mounted in the radial direction as close to the bearings as possible.
Accelerometers shall be mounted to solid structures and not on drip shields or other flexible
structures. Mounting locations shall be in line with each other, perpendicular to the pump
discharge and located at the free end, at the coupled end of the motor and pump, and in the
axial direction on the pump and motor, if possible.

Centrifugal Pumps, Horizontally Mounted — Magnets shall be mounted in the horizontal and
vertical planes radial to the shaft at the free and coupled ends of the motor and pump, as
close to the bearing as possible. Accelerometers shall be mounted to solid structures and
not on drip shields or other flexible structures. Mounting locations shall be in line with each
other, perpendicular to the pump discharge and located at the free and coupled end of the
motor and pump, and in the axial direction on the motor and pump, if possible.

Positive Displacement Pumps -Magnets shall be mounted in the horizontal and vertical
planes radial to the shaft at the free and coupled ends of the motor and pump, as close to
the bearing as possible. Accelerometers shall be mounted to solid structures and not on drip
shields or other flexible structures. Mounting locations shall be in line with each other,
perpendicular to the pump discharge and located at the free and coupled end of the motor
and pump, and in the axial direction on the motor and pump. An exception may be granted
if the pump is sump mounted.

Generators — Magnets shall be mounted in the horizontal and vertical planes on the free
ends of the motor and generator bearing assemblies. Pedestal bearings between the motor
and generator should be monitored in the vertical direction radial to the shaft. Thrust
bearings shall be monitored in the axial direction.

Gear Boxes — Magnets shall be mounted radial to the input and output shafts in the
horizontal and vertical directions. Additional discs shall be installed in the axial direction as
close to the input and output shafts as possible.
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Centrifugal Compressors - Magnets shall be mounted radial to the input and output shafts in
the horizontal and vertical directions. Additional discs shall be installed in the axial direction
as close to the input and output shafts as possible. (Reciprocating air compressors shall
only be monitored for balance and alignment problems).

Blowers and Fans — Motors on blowers and fans shall have magnets mounted in the radial
and axial directions as previously described. Fan bearings shall be monitored radially in the
vertical direction.

Chillers

a. Centrifugal — Magnets shall be mounted in the horizontal and vertical planes radial to
the shaft at the free and coupled ends of the motor and compressor as close to the
bearings as possible. Accelerometers shall be mounted to solid structures and not on
drip shields or other flexible structures. Mounting locations shall be in line with each
other, perpendicular to the compressor discharge and located at the free end, at the
coupled end of the motor and compressor, and in the axial direction on the compressor
and motor.

b. Reciprocating - Magnets shall be mounted radial to the input and output shafts in the
horizontal and vertical directions. Additional discs shall be installed in the axial
direction as close to the input and output shafts as possible.

3.4 Convention for Identifying Vibration Measurements. Vibration measurement locations
documented for certification and acceptance on the equipment layout drawing and on any
vibration data submitted shall follow the following conventions:

a. Component Part (shaft, gearbox, roll, etc.): four (4) alphanumeric characters:

» Four user defined alphanumeric characters provide a flexible means to identify
specific component parts of a machine for convenience and purposes of
automated diagnosis. Examples include individual shafts rotating at different
speeds within a complete machine (i.e. SFTC to indicate shaft C), an auxiliary
gearbox with multiple shaft speeds that differ from the shaft speeds of the main
machine (i.e. AGB6, auxiliary gearbox, position number 6).

b. Location (bearing number designation): three (3) numeric characters:
* A numeric sequence identifying the specific bearing on which a vibration
measurement is recorded using three numeric numbers. For purposes of this

specification, the numeric sequence starts at the outboard bearing position of the
driver machine (motor), which is designated as location 001.

c. Sensor (transducer) Type Code: two (2) letters:
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Sensor type is designated by a two-letter abbreviation according to the following:

AA  Single Axis Accelerometer

AC  Single Axis Accelerometer with internal integration
AT  Triaxial Accelerometer

CT  Current Transformer

DP  Displacement Probe

DR  Displacement Probe used as a Phase Reference
LT LVDT (Linear Voltage Differential Transformer)
MP  Magnetic Pickup (shaft speed/phase reference)
Ml Microphone

OP  Optical Pickup (shaft speed/phase reference)
PD  Dynamic Pressure

PS  Static Pressure

SG  Strain Gage

TC  Temperature — Thermocouple

TR  Temperature — RDT

TT  Torque Transducer

TO  Torsional Transducer

VP  Velocity Pickup

VT  Voltage

OT  Other

c. Angular Orientation: three digits (000 to 360 degrees):

Foot-Mounted Equipment — The angular position of a vibration sensor is measured
from a zero reference located at 3 o’clock when viewed at position 001, looking into
the equipment. The 12 o’clock position on the equipment surface is opposite the
equipment mounting plate. The angle increases counterclockwise (regardless of
the direction of shaft rotation) in the plane of the shaft rotation from 0o to 3600.

Flange-Mounted Equipment - The angular position of a vibration sensor is
measured from a zero reference located at the point of energy input on the motor,
when viewed from position 001 looking into the equipment (in the direction from
driver to driven). The angle increases counterclockwise (regardless of the direction
of shaft rotation) in the plane of the shaft rotation from 0o to 3600.

d. Sensor Axis Direction (Orientation): one (1) letter:

A single letter defines the direction of the sensor sensitive axis. This portion of the
identification provides unique descriptive information when the sensor sensitive
axis does not coincide with the radial defined in the previous section. It is
redundant when the sensitive axis coincides with the defined radial.

R — Radial sensor sensitive axis perpendicular to and passes through the shaft axis
A — Axial sensor sensitive axis parallel to the shaft axis
Great Lakes Water Authority GLWA
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T — Tangential  sensor sensitive axis perpendicular to a radial in the plane of the shaft

rotation
H — Horizontal  sensor sensitive axis oriented at 000 or 180 degrees only
V — Vertical sensor sensitive axis oriented at 090 or 270 degrees only.

e. Direction of Motion: one (1) letter:

» The final character in the measurement identification code is either an N (normal)
or R (reverse) to identify sensors mounted in opposition where machine motion in
one direction results in positive motion in one sensor (N — normal) and negative
motion (R —reverse) in the other. Axial sensors mounted in opposite directions at
opposing ends of equipment are the primary example. Axial machine motion
toward the reference end is normally designated as positive. The axial sensor
closest to the reference end of the machine, position 001, will be designated
normal (N) when mounted such that the positive motion toward the sensor
produces a positive signal output. Likewise, motion toward the reference end will
produce a negative signal from the axial sensor at the opposite end, which is then
designated R (reverse). The angular orientation defines the direction of motion for
radially mounted sensors. Therefore, default of N (normal) should be utilized for
sensors mounted radially.

An example measurement identification is: SFTAOO3ACO090RN (shaft A, bearing
number 3, single axis accelerometer positioned 90 degrees counterclockwise from zero,
mounted radially, normal motion).

3.5 Thermography. The Contractor shall perform thermographic surveys, when specified,
as follows:

Electrical — Thermographic surveys shall be performed on all electrical distribution
equipment, motor control centers and transformers during the startup phase of the
installation, unless specifically waived by the Engineer. Any defects noted by an observable
difference in temperature of surveyed components or unexplained temperature rise above
ambient shall be corrected by the Contractor at no additional expense to the Owner. The
Contractor shall resurvey repaired areas to assure proper corrective action has been taken.

Piping Insulation - Thermographic surveys shall be performed on all insulated piping during
the startup phase of the installation, unless specifically waived by the Engineer. Any voids
in the piping insulation shall be corrected by the Contractor at no additional expense to the
Owner. The Contractor shall resurvey repaired areas to assure proper corrective action has
been taken.

Building Envelope — A thermographic survey shall be performed of the building envelope to
check for voids in insulation and/or the presence of wetted insulation. In addition, the
presence of air gaps in building joints such as seams, door frames, window frames, etc.
shall be checked via a thermographic survey using the appropriate procedure specified in
the following:
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a. ASTM C1060-90 — Thermograhic Inspection of Insulation in Envelope Cavities in
Wood Frame Buildings

b. ASTM C1153-90 — Standard Practice for the Location of Wet Insulation in Roofing
Systems Using Infrared Imaging

c. 1SO 6781 — Thermal Insulation — Qualitative Detection of Thermal Irregularities in
Building Envelopes — Infrared Method

d. ASTM E1186-87 —Standard Practices for Air Leakage Site Detection in Buildings

The Contractor shall clearly identify by photographs, scale drawings, and/or by description
all voids or gaps noted during the thermographic scan. For areas where the moisture
content of the insulation or building envelope is questionable, the Contractor shall use either
destructive or non-destructive testing techniques that confirm the amount of moisture.
Specific testing procedures shall be proposed by the Contractor and approved by the
Engineer.

Boilers, Furnaces, and Ovens — A thermographic survey shall be performed during the
startup phase of installation of all boilers, furnaces and ovens as a means of determining
voids in insulation or refractory materials. Any voids detected during the survey shall be
corrected by the Contractor at no expense to the Owner. The Contractor shall perform a
thermographic survey of all repaired areas prior to final acceptance by the Owner.

Motors and Bearings — Thermographic scans should be performed on large units to identify
abnormal hot spots on the body that may indicate flaws in the stator winding.

Power transformers - Thermographic scans should be performed to identify abnormal
heating at connections, localized heating, temperature variations in cooling fins or tubes and
temperature differences between units.

3.6 Airborne Ultrasonics. The Contractor shall perform an airborne ultrasonic survey during
the startup phase of the installation where airborne ultrasonic testing is specified in the
contract. The Contractor shall survey electrical equipment for indication of arcing or
electrical discharge, including corona.

Any defects or exceptions noted by the use of airborne ultrasonics shall be corrected by the
Contractor at no additional expense to the Owner. The Contractor shall resurvey repaired
areas to assure proper corrective action has been taken.

3.7 Pulse Echo Ultrasonics. Material thickness measurements shall be performed on a
representative sample of all material where a thickness is specified in the contract.
Thickness measurements shall be performed at the fabricator’s place of business prior to
shipment of any material to the project site. Material which does not meet the specified
requirements of the contract shall not be shipped without the prior approval of the Engineer.
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3.8 Motor Circuit Analysis (Complex Phase Impedance). Upon motor installation, the
Contractor shall take and provide to the Engineer the following acceptance/baseline
readings and measurements, first for the motor alone, and then for the motor and circuit
together:

a. Conductor path resistance

b. Inductive imbalance

c. Capacitance to ground

3.9 Motor Current Spectrum Analysis. With the motor installed and operational, the

Contractor shall conduct an acceptance/baseline spectral analysis on the loaded motor at
75% or greater load when specified by the Engineer.

3.10 Insulation Resistance. Upon installation, the Contractor shall take and provide to the
Engineer the following acceptance/baseline readings and measurements, first for the motor
alone, and then for the motor and circuit together:

a. Polarization index (Motors of 500 HP or more only)

b. Dielectric absorption ration (for all motors)

c. Leakage current at test voltage

3.11 Surge Testing. The Contractor shall perform surge testing of the motor(s) prior to their

installation and Owner acceptance. The Contractor shall provide to the Engineer
documentation of test results, including test voltage and waveforms.

3.12 Startup Tests. With the motor installed and operational, the Contractor shall collect
and provide to the Engineer the following baseline data:

a. Coast-down time

b. Peak starting current

3.13 Maintainability and Ease of Monitoring. The Contractor shall provide for facility and
equipment maintainability and ease of monitoring.

3.14 Leveling of Equipment Upon Installation. The Contractor shall level all installed
rotating electrical and mechanical machinery. After installation, the equipment shall not
exceed a maximum slope of the base and the frame of 0.001 inch per foot. The Contractor
shall report to the Engineer the type and accuracy of the instrument used for measuring the
level; e.g., a 12-inch machinist’s level graduated to 0.0002 inch per foot.

3.15 PT&I Technology Schedule.

a. Equipment Type PT&I Technology
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Pumps

Vibration
Compressors
Lubricant analysis

Blowers/Fans
Lubricant analysis

Gearboxes
Lubricant analysis

Boilers, Furnaces

Insulated Piping
Piping/pressure vessels
(thickness)

Chillers/Refrigeration
Lubricant analysis
Vibration

Electrical switchgear/
Circuit breakers
Insulation resistance

Motor and motor circuits
Motor circuit analysis

Lubricant analysis

Vibration
Vibration
Vibration
Infrared thermography
Infrared thermography

Pulse echo ultrasound

Infrared thermography

Airborne ultrasound
Infrared thermography

Insulation resistance

Motor current spectrum analysis

Startup tests

Building envelope

Heat exchangers/condensers

Airborne ultrasound

Electric motors
Surge testing
Infrared thermography

Electrical generators
Motor circuit analysis
Insulation resistance

Transformers
Oil analysis

Infrared thermography

Vibration

Vibration

Infrared thermography

Infrared thermography
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Insulation resistance

p. Rotating equipment electrical/ Equipment leveling
Mechanical

End of Section
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SECTION 01100

TRAFFIC CONTROL

PART 1 - GENERAL

1.1 SCOPE The Contractor shall develop a Construction Traffic Plan to minimize

interference from construction vehicles and equipment on pedestrians and traffic in
compliance with local authority having jurisdiction.

1.2 SUBMITTALS. Contractor shall prepare and submit a Construction Traffic Plan
detailing the location of construction entrances onto the project site, construction
delivery routes, general traffic patterns, and temporary parking areas. The
construction Traffic Plan shall detail the types of traffic barricades, controls, signage,
and temporary pavements that will be used to maintain safety and minimize
interference with non-construction vehicles.

The Construction Traffic Plan shall be submitted and approved by the Engineer
before mobilization onto construction site begins.

PART 2 - PRODUCTS

2.1 BARRICADES, ARROW BOARDS, TEMPORARY PAVEMENT MARKINGS,
AND TEMPORARY SIGHN. Barricades, Arrow Boards, Temporary Pavement
Markings, Temporary Signs, and other traffic control devices shall be in accordance
with the current edition of the MDOT Standard Specifications for Construction, and
the current edition of the Michigan Manual of Uniform Traffic Control Devices.

PART 3 - EXECUTION

3.1 SITE ACCESS AND PARKING. Construct all weather access road(s) and
Parking area(s) within the site to serve the construction area. Access road shall be
of a width and load-bearing capacity to provide unimpeded traffic for construction
purposes. Access drives and parking areas shall be hard surfaced unless otherwise
approved by the Engineer. Provide and maintain access to fire hydrants and control
valves at all times.

No highway, street or road shall be blocked to traffic without a Right-of-Way permit
issued by the authority having jurisdiction to do so.

Bridges over pipe trenches and/or temporary roadways shall be built and
maintained as required by the authority having jurisdiction over the highway, street
or road.
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Drainage through existing sewers and drains shall be maintained at all times
during construction except as expressly provided for in these specifications

Parking control shall be managed according to an approved Construction Traffic
Plan. Monitor parking to prevent interference with access by emergency
vehicles and to make the best use of limited parking areas. Access to fire
hydrants, control structures, existing facilities, and water and gas valves shall
not be obstructed. Do not allow parking in non-designated areas by construction
personnel.

The Contractor shall maintain driveways a minimum of 15 feet wide between
and around combustible materials in storage and mobilization areas.

The Contractor shall maintain traffic areas as free as possible of excavated
materials, construction equipment, products, snow, ice, and debris.

The Contractor shall not utilize existing parking facilities for construction
personnel or for Contractor's vehicles or equipment, unless written permission
from owner of parking facility is obtained.

3.2 TRUCKING ROUTE AND PUBLIC ROAD MAINTENANCE. Prior to the start
of construction, the Contractor shall submit for review a schedule and list
indicating the streets and roads within the municipality that his equipment will use
off the Project site.

The Contractor shall comply with all safety requirements, weight restrictions
and speed limits.

All gravel and dirt roads or streets used shall be maintained by grading, placing
dust palliatives and maintenance gravel in sufficient quantities to eliminate dust
and maintain traffic.

Paved streets shall be maintained in a reasonable state of cleanliness and the
Contractor shall remove accumulations of debris, dirt or mud caused by his
operations. Removal shall be done in such a manner as to prevent the
release of dust. This shall be done at least every day at the close of each
day's operation or additionally when requested by the Engineer.

Any roads or streets damaged by the Contractor’s operations shall be repaired or
removed and replaced to satisfactions of the agency having jurisdiction at no
additional cost to the Project.

The Contractor shall not store any equipment, supplies, construction material or
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excess excavated material on any roads or streets unless otherwise approved by the
Engineer.

3.3 EMERGENCY ACCESS. The Contractor shall at all times provide emergency
access to property in the vicinity of the construction for police vehicles, fire
equipment, ambulances or other emergency vehicles to protect life, health and
property. Any areas damaged by emergency vehicles shall be restored by the
Contractor at no additional cost to the Owner.

3.4 PRIVATE OR PUBLIC ROADS, SIDEWALKS, AND PARKING AREAS.
Where public roads, driveways, parking areas and sidewalks are encountered
throughout the project, the Contractor shall maintain those portions affected by
the construction operations in a passable condition until such time as final
restoration of these improvements can be made as specified. If, in the opinion of
the Engineer, the public safety is in danger or the necessity exists for
maintaining traffic, the Engineer may direct that backfilling be completed
immediately. In the event that the necessary backfill material and equipment are
not available when direction is given for immediate backfill, the trench shall be
backfilled with native material to provide for the necessary maintenance of traffic
and safety; however, the native material shall be removed within 48 hours and
the trench properly backfilled as specified.

Where private roads are encountered throughout the project, the Contractor shall
maintain those portions affected by its construction operations in a passable
condition. These roads shall be maintained by the use of 21A road maintenance
gravel, stone or slag. In the event the original sub-base has been destroyed, the
Contractor shall furnish and install 1-inch to 2-inch (25 to 50 mm) aggregate to
stabilize the existing sub-base. Upon completion of the construction activities, the
Contractor shall shape and re-grade these roads leaving them in a condition as
good as or better than original, and adequate for normal travel.

3.5 ROAD CLOSING. No street, road or section thereof shall be closed to
through traffic unless otherwise provided for on the Plans, Specifications, or
authorized by the agency with jurisdiction over the roads. Prior to closing a
street, road, or section thereof, the Contractor shall provide the Engineer with a
copy of a detour plan approved by the agency having jurisdiction over the roads.

In the event roads or streets are to be closed, the Contractor shall notify the local fire

department, police department, local road authority, ambulance and emergency

services, Department of Public Works, public transit authority and public school

system daily as to what streets will be partly blocked or closed, the length of time the

streets will be blocked or closed and when the streets will be reopened to traffic. The
Contractor shall designate one responsible employee to carry out the
requirements of this condition.
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During the time that the road is closed, the Contractor shall make provision
for trash, leaf, and rubbish pickup.

3.6 MAINTAINING TRAFFIC. The Contractor shall provide access for local traffic
to property along the Project by means of temporary roads, drives, culverts or
other means approved by the Engineer. The Contractor shall grade, add surfacing
materials, and dust palliatives to such temporary roads and drives as necessary
for the proper maintenance of traffic.

The Contractor shall maintain traffic and parking areas in a sound condition, free
of excavated material, construction equipment, construction materials, mud, snow
and ice at all times. Repair breaks, potholes, low areas, standing water, and
other deficiencies promptly to maintain paving and drainage in original, or
specified, conditions.

Where the shoulder is used to maintain traffic, the shoulder shall be graded,
surfaced, treated for dust, constructed, or reconstructed, as specified herein or
as shown on the Plans. If the construction work is suspended due to weather
conditions, winter shut down or for any other reason, sufficient labor, materials
and equipment shall be ready for immediate use at all times for the proper
maintenance of traffic. Surfacing materials and dust palliatives shall be applied
at such times and locations and in such amounts as necessary to safely
maintain traffic and as determined by the Engineer.

Where shoulders are low, high, soft or rough, adequate provisions shall be taken
to inform and protect the traveling public by means such as construction warning
signs, barricades, lighted devices, etc. Such shoulder hazards shall be
eliminated as soon as practicable.

The Contractor shall furnish, erect and maintain all signs, barricades, lights, and
traffic regulators, in accordance with the requirements of the current "Michigan
Manual of Uniform Traffic Control Devices". Furnish all flagmen and watchmen
as are necessary to maintain and safeguard traffic along the entire Project.
Failure to comply with these requirements may be cause for the Owner to issue a
stop Work order, which shall remain in effect until all necessary devices are in
place and operational. The issuance of a stop Work order shall not be reason
for granting additional compensation or an extension to the Contract Time.
Furnishing, installing, and maintaining traffic control devices shall be incidental to
the Project unless otherwise provided for in the Proposal.

3.7 WORK WITHIN RAILROAD COMPANY RIGHT OF WAY. The Contractor
shall be responsible for complying with the requirements of the Railroad Company for
all Work of the Project and/or temporary crossings for trucking routes. Unless
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otherwise provided by an item of these Specifications, the Contractor shall bear all
costs and expenses incidental thereto, including, but not limited to, protection,
flagmen, construction engineering inspection by the railroad, and incidental work
such as drainage facilities and removal, alteration and replacement of railroad
fences.

3.8 EXISTING TRAFFIC SIGNS. No stop sign, traffic control or warning device or
sign shall be taken down until the agency having jurisdiction over the roads has been
notified and arrangements for the immediate reinstallation has been made. The
Contractor shall provide temporary signs, traffic control devices, warning devices, or
watchmen continuously from the time the item is removed until it is reinstalled. All
signs removed shall be replaced with signs meeting requirements of the agency
having jurisdiction over the roads.

3.9 TRAFFIC REGULATION FOR SAFETY. If the Contractor fails to promptly
provide or neglects to maintain the traffic and parking areas, or is dilatory in carrying
out specific instructions of the Engineer, DWSD may, with or without notice to the
Contractor, take such remedial measures deemed necessary and charge the
Contractor with any costs incurred. Any such action shall in no way serve to release
the Contractor from its general or particular liability for safety.

3.10 REMOVAL. Remove all signs, cones, drums, and barricades when traffic
regulation is no longer required. Repair existing roads damaged during construction
and remove any temporary pavements prior to final completion. Restore facilities
damaged by construction usage to original condition as determined by the Engineer.

End of Section
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SECTION 01110

CONSTRUCTION FACILITIES AND IDENTIFICATION

PART 1 - GENERAL

1.1 SCOPE. This section defines the temporary utilities, project control devices,
fencing, construction facilities, progress cleaning and signage to be used during the

work, and their subsequent removal.

1.2 TEMPORARY UTILITIES.

1.2.01 Temporary Light and Power. The Contractor shall provide all temporary
electric service and lighting required during the entire construction period and pay all
costs for installing, maintaining and removing temporary service. Include all
necessary temporary wiring, panel boards, outlets, switches, lamps, fuses, controls
and accessories in accordance with Master Specification Division 16000, Electrical.

Provide a sufficient number of electric outlets located so that 50 foot long extension
cords will reach all work requiring light or power. All temporary 120 volt, 15 and 20
amp receptacle outlets shall be GFI protected. All temporary service equipment shall
be removed by the electrical subcontractor when so instructed by the general
contractor. The general contractor shall be responsible for payment of the electric
bill.

The contractor shall provide lighting in the field office of at least 100 foot candles
throughout.

1.2.02 Temporary Heating. Each subcontractor shall provide temporary heat as
necessary to their work and materials from damaging dampness and freezing.
Temperatures shall be maintained as per ASTM requirements. Precautions shall be
taken against possible spread of fire and the possible damaging effects to building
and equipment from smoke and soot.

1.2.03 Heating and Cooling of Field Office. The contractor shall provide heating and
cooling of the field offices sufficient to maintain 68-78 degrees F (20-26 degrees C)
and 30% to 50% humidity throughout the year.

1.2.04 Telephone Service. Contractor shall provide, maintain and pay for telephone
service to field office and Engineer’s field office starting at time of project
mobilization.

Subcontractors shall provide their own telephone service, if needed, on construction
site.
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1.2.05 Copier and Facsimile Service. Contractor shall provide, maintain and pay for
a copier and facsimile service and a dedicated telephone line to field office at time of
project mobilization.

Subcontractors shall provide their own copier and facsimile service, if needed, on
construction site.

1.2.06 Temporary Water Service. The General Contractor shall pay for all water
required during the entire construction period. The site utilities subcontractor shall
pay tap fees and shall lay a temporary water line from the source, fit with a hose bib,
and shall provide and maintain all valves, connections and hoses.

The General Contractor shall furnish drinking water from an approved source for all
persons on the work site. Each subcontractor shall provide containers for their
personnel.

If the use period for the temporary water installation includes freezing weather, the
site utilities subcontractor shall provide insulation for all exposed temporary service
piping to prevent freezing.

1.2.07 Temporary Toilets. The General Contractor shall provide and maintain in a
sanitary manner, temporary toilets as necessary for the use of the workmen.

1.3 CONSTRUCTION FACILITIES.

1.3.01 Field Offices. The Contractor shall provide clean, well maintained, temporary
field office space and furnishings for the project engineer, superintendent and
administration staff on the construction site. In addition, the field offices shall include
a separate office for the owner and engineer to use when on-site and a conference
room of sufficient size to conduct weekly progress meetings with subcontractors and
a monthly progress meeting with the owner.

The Project Engineer, Superintendent, and Owner/Engineer offices shall be a
minimum of 120 square feet (11 square meters). All other employees shall have 80
square feet (7.4 square meters) of work space minimum. The conference room shall
be sized at 15 square feet (1.4 square feet) per person based on the largest
recurring meeting that will be held.

Field offices shall be portable or mobile buildings or buildings constructed with floors
raised above ground, securely fixed to foundations with steps and landings at
entrance doors. They shall be structurally sound, secure, weather tight enclosures
and shall be maintained during progress of work. Remove at completion of work.

Permanent facilities shall not be used for field offices or for storage.
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1.3.02 Furnishing. Each workspace shall have a 30"x60” desk, two desk chairs,
telephone, file drawer, one fax machine, at least one duplex outlet, and lighting that
is functional and in good condition.

The project engineer and superintendent offices shall each have a 36"x42” drafting
table, one plan rack (minimum capacity eight plan sets), one first aid kit, and one
10A: 80 — B:C fire extinguisher.

The conference room shall include a conference table and chairs to seat all
attendees at recurring meetings.

The contractor shall furnish and maintain bottled water and sanitary facilities for the
field office. The contractor shall clean the office at least once per week. The
contractor shall provide and pay for all utility service throughout the duration of the
Project, including local telephone service and long distance telephone service.

A trailer having equal facilities and floor space may be used in place of the described
field office if so desired.

The field office shall be furnished with a minimum of an aggregate surfaced driveway
and parking area, for the exclusive use of the engineer, for at least (3) vehicles.
Contractor shall maintain parking area including snow removal.

The cost for furnishing and installing the field office, for furnishing utilities and utility
service, and for maintenance of the field office and facilities, unless otherwise
specified in the proposal, will not be paid for separately but shall be included in the
price bid for various items of work under the contract. The field office shall be
removed by the contractor upon completion of the contract and shall become his

property.

1.3.03 Security of Field Office. The field offices shall be locked at night with grills
over each window and bars across each door. In addition, a reliable security system
shall be installed with detectors at each door and window and a motion detector in
each room. The system will be connected by telephone and radio to command post
and monitored during all non-working hours. Any alarm shall result in an immediate
dispatch to site and investigation. Construction field offices are a highly visible target
for theft and vandalism. The Contractor will take whatever measures are necessary
to minimize exposure.

1.3.04 Storage Sheds. The Contractor shall provide temporary storage as necessary
to house materials provided by the Contractor. The field offices will not be used for
storage. The storage sheds will be heated and cooled as necessary to protect the
materials stored therein.

Great Lakes Water Authority GLWA
01110-3



DIVISION 01 MASTER SPECIFICATIONS
CONSTRUCTION FACILITIES AND IDENTIFICATION Version 2.1

1.3.05 Subcontractor Field Offices and Storage. Each subcontractor shall provide
their own field offices and storage space as needed to perform their work. They shall
not rely on the General Contractor for office space, telephones or storage space.
Any utilities needed to support subcontractor office space and storage shall be at
their expense.

Prime subcontractors shall furnish storage facilities large enough to hold all
materials required on the site at any one time that might be subject to damage or
vandalism. The facilities shall be constructed to prevent damage from the elements
and so they can be adequately secured. Location on the site shall be as per the
General Contractor’s instructions. Each subcontractor shall be responsible for the
security of his own materials and equipment.

1.3.06 Project Identification and Signage. Advertising signs of any kind shall not be
erected or displayed on the site. At the start of the work, the Contractor shall furnish
and erect one or more project signs as directed by the Engineer bearing the
following information:

Project number, title and name of Owner as shown on the Contract
Document

Names and titles of Authorities
Names and titles of Engineer/Consultant
Name of Contractor and major subcontractors

Job instruction signs, such as ‘DANGER”, “KEEP OFF”, “NO CONTRACT
PARKING”, etc., shall be furnished, erected and maintained by the Contractor as
may be required to conduct the work safely. Such signs shall be neat in appearance,
shall be maintained in good condition and shall be promptly removed when they
have served their purpose. Erect at appropriate locations to provide required
information.

1.4 TEMPORARY CONTROLS.

1.4.01 Fencing. Provide 6 foot (1.8 m) high fence around construction site; equip
with vehicular gates with locks. Post and rails shall be roll-formed, open scam, self-
draining shapes or standard weight Schedule 40 pipe, all galvanized in accordance
with ASTM-F1043 Type A. All fittings shall be pressed steel or malleable iron and
shall be hot-dip galvanized conforming to ASTM-A153. The wires shall be minimum
10 gage (.35 cm) galvanized steel. Maximum spacing of line posts to be 10 feet
(3.05 m) unless noted on drawing. Fence to follow ground line unless otherwise
provided for in this specification. Fencing shall be per Master Specification Section
2820, Chain Link Fences and Gates.
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1.4.02 Safe Premises. It shall be the responsibility of each subcontractor to maintain
all areas adjacent to the construction site in a manner not to hinder or endanger
normal traffic flow, or endanger or damage adjacent property. Streets and sidewalks
adjacent to the site shall be kept clean and open for pedestrian and vehicular traffic.

Each subcontractor is to provide scaffolding necessary for all of his work. All
scaffolding must be built in accordance with the requirements of Federal, state and
local regulations.

Temporary stairs, ladders and ramps shall be provided by each subcontractor for his
work in order to safely enable access to all parts of the work by the Engineer, the
Owner, the HUD representative and any authorized inspection personnel. All such
equipment shall meet all Federal, state and local safety requirements.

1.4.03 Pest/Rodent Control. General Contractor shall provide methods and means to
prevent pests and rodents from damaging work or entering facility.

The Contractor shall be responsible to contract for the extermination of all insects,
rodents and other pests, if necessary, prior to turning over the project for occupancy.

1.5 REMOVAL OF UTILITIES, FACILITIES AND CONTROLS. Remove temporary
utilities, equipment, facilities, materials, prior to final inspection. Remove
underground installations to a minimum depth of 2 feet (600 mm). Clean and repair
damage caused by installation or use of temporary work. Restore and landscape
area used during construction to specified condition.

1.6 QUALITY ASSURANCE. Sign painter shall have 5 years documented
professional experience in type of work required.

Finishes and painting shall be adequate to resist weathering and fading for
scheduled construction period.

PART 2 - PRODUCTS

2.1 PROJECT SIGN. Size of signs and lettering shall be as required by regulatory
agencies or as appropriate to usage. See drawing of sign shown below.
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« 60° > I
BLUE BACKGROUND 0"

WHITE LETTERS

Ground Surface

Structure and framing may be new or used, wood or metal, in sound condition,
structurally adequate to work and suitable for specified finish.

Sign surface shall be exterior plywood with medium density overlay, standard large
sizes to minimize joints with sufficient thickness to span framing members, to
provide even, smooth surface without waves or buckles.

The entire woodwork of the sign shall be given a priming coat of white exterior paint
primer. The sign, including framework, shall be given two (2) coats of white exterior
paint.

Project information signs shall be painted signs with painted lettering or standard
products and shall be done by a skilled sign painter.

Wrought hardware shall be galvanized.
2.2 MATERIALS. Provide new materials. If acceptable to the Engineer, the
Contractor may use undamaged, previously used materials in serviceable condition.

Provide materials suitable for use intended.

Lumber, plywood, and plastics shall comply with requirements in Master
Specification Division 6, Wood and Plastics:
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For job-built temporary offices, shops, and sheds within the construction
area, provide UL-labeled, fire-treated lumber and plywood for framing,
sheathing, and siding.

For signs and directory boards, provide exterior-type, Grade B-B high-
density concrete form overlay plywood of sizes and thickness indicated.

For safety barriers, sidewalk bridges, and similar uses, provide minimum
5/8-inch (16-mm) thick exterior plywood.

Paint shall comply with requirements of Master Specification Section 9900, Painting.

For job-built temporary offices, shops, sheds, fences, and other exposed
lumber and plywood, provide exterior-grade acrylic-latex emulsion over
exterior primer.

For sign panels and applying graphics, provide exterior-grade alkyd gloss
enamel over exterior primer.

For interior walls of temporary offices, provide 2 coats interior latex-flat wall
paint.

Provide waterproof, fire-resistant, UL-labeled tarpaulins with flame-spread rating of
15 or less. For temporary enclosures, provide translucent, nylon-reinforced
laminated polyethylene or polyvinyl chloride, fire-retardant tarpaulins.

2.3 Equipment. Provide new equipment. If acceptable to the Engineer, the
Contractor may use undamaged, previously used equipment in serviceable
condition. Provide equipment suitable for use intended.

Provide 3/4-inch (19-mm), heavy-duty, abrasion-resistant, flexible rubber water
hoses 100 feet (30 m) long, with pressure rating greater than the maximum pressure
of the water distribution system. Provide adjustable shutoff nozzles at hose
discharge.

Provide temporary heating/cooling units that have been tested and labeled by UL,
FM or another recognized trade association related to the type of fuel being
consumed in accordance with Master Specification Division 15000, Mechanical.

Provide self-contained, single-occupant temporary toilet units of the chemical,
aerated recalculation, or combustion type. Provide units properly vented and fully
enclosed with a glass-fiber-reinforced polyester shell or similar nonabsorbent
material.
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Provide hand-carried, portable, UL-rated, Class "A" fire extinguishers for temporary
offices and similar spaces. In other location, provide hand-carried, portable, UL-
rated, Class ABC, dry-chemical extinguishers or a combination of extinguishers of
NFPA-recommended classes for the exposures.

Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size
required by location and class of fire exposure.

Provide a minimum of two (2) temporary pumps, suitable for the fluid pumped,
complete with controls for each temporary bypass and process pumping required to
complete the Work in accordance with Master Specification Division 11000,
Equipment.

PART 3 — EXECUTION

3.1 INSTALLATION. Use a qualified personnel for installation of temporary
facilities. Locate facilities where they will serve the Project adequately and result in
minimum interference with performance of the Work. Relocate and modify facilities
as required.

Provide each facility ready for use when needed to avoid delay. Maintain and
modify as required. Do not remove until facilities are no longer needed or are
replaced by authorized use of completed permanent facilities.

3.2 SIGN INSTALLATION Install project identification sign within 30 days after date
fixed by Notice to Proceed. Install job construction signs as required and directed by
the Engineer.

Erect supports and framing on secure foundation, rigidly braced and framed to resist
wind loadings. Install sign surface plumb and level, with butt joints to anchor
securely.

Paint all exposed surfaces of sign, supports and framing.

3.3 TEMPORARY UTILITY INSTALLATION. Engage the appropriate local utility
company to install temporary service or connect to existing service. Where utility
company provides only part of the service, provide the remainder with matching,
compatible materials and equipment. Comply with all utility companies'
recommendations.

Arrange with utility company and existing users for a time when service can
be interrupted, if necessary, to make connections for temporary services.

Provide adequate capacity at each stage of construction. Prior to
temporary utility availability, provide trucked-in services.
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Obtain easements to bring temporary utilities to the site where the Owner’s
easements cannot be used for that purpose.

Cost or use charges for temporary facilities are not chargeable to the
Owner or Engineer. Neither the Owner nor Engineer will accept cost or use
charges as a basis of claims for Charge Orders.

Install water service and distribution piping of sizes and pressures adequate for
construction until permanent water service is in use. Sterilize temporary water
piping prior to use.

Provide weatherproof, grounded-temporary electric power service and distribution
systems of sufficient size, capacity, and power characteristics during construction
period. Include meters, transformers, overload-protected disconnects, automatic
ground-fault interrupters, and main distribution switchgear.

Install electric power service underground, except where overhead service must be
used. Install wiring overhead and rise vertically where least exposed to damage.
Where permitted, wiring circuits not exceeding 125 Volts, ac 20 Ampere rating, and
lighting circuits may be nonmetallic sheathed cable where overhead and exposed for
surveillance

Provide temporary lighting with local switching. Install and operate temporary
lighting that will fulfill security and protection requirements without operating the
entire system. Provide temporary lighting that will provide adequate illumination for
construction operations and traffic conditions.

Provide temporary heat required by construction activities for curing or drying of
completed installations or for protection of installed construction from adverse effects
of low temperatures or high humidity. Select safe equipment that will not have a
harmful effect on completed installations or elements being installed. Coordinate
ventilation requirements to produce the ambient condition required and minimize
consumption of energy.

Except where the Owner authorizes use of the permanent system, provide vented,
self-contained, LP-gas or fuel-oil heaters with individual space thermostatic control.
Use of gasoline-burning space heaters, open flame, or salamander heating units is
prohibited.

Provide temporary telephone service throughout the construction period for all
personnel engaged in construction activities. Install telephone on a separate line for
each temporary office and first-aid station. At each telephone, post a list of
important telephone numbers. Provide additional separate telephone lines for the
following:

Where an office has more than 2 occupants, install a telephone for each
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additional occupant or pair of occupants.
Provide a dedicated telephone line for a fax machine in the field office
Provide a separate line for the Owner’s use.

Sanitary facilities shall include temporary toilets, wash facilities, and drinking-water
fixtures. Comply with regulations and health codes for the type, number, location,
operation, and maintenance of fixtures and facilities. Install where facilities will best
serve the Project’s needs. Provide toilet tissue, paper towels, paper cups, and
similar disposable materials for each facility. Provide covered waste containers for
used material. Use the Owner’s existing toilet facilities will not be permitted. Install
self-contained toilet units. Shield toilets to ensure privacy. Use of pit-type privies
will not be permitted. Provide separate facilities for male and female personnel.

Install wash facilities supplied with potable water at convenient locations for
personnel involved in handling materials that require wash-up for a healthy and
sanitary condition. Dispose of drainage properly. Supply cleaning compounds
appropriate for each condition. Provide safety showers, eyewash fountains, and
similar facilities for convenience, safety, and sanitation of personnel.

Provide drinking-water fountains where indicated, including paper cup supply.
Provide containerized, tap-dispenser, bottled-water drinking—water units, including
paper supply. Where power is accessible, provide electric water coolers to maintain
dispensed water temperature at 45-55 degrees F (7-13 degrees C).

Provide temporary connections to sewers. Filter out excessive amounts of soil,
construction debris, chemicals, oils, and similar contaminates. Connect temporary
sewers to the municipal system, as directed by Owner. Maintain temporary sewers
and drainage facilities in a clean, sanitary condition. Restore normal conditions

promptly.

Provide earthen embankments and similar barriers in and around excavations and
subgrade construction, sufficient to prevent flooding by runoff of storm water from
heavy rains.

3.4 TEMPORARY PAVING. Construct and maintain temporary roads and paving to
support the indicated loading adequately and to withstand exposure to traffic during
the construction period. Locate temporary paving for roads, storage areas, and
parking where the same permanent facilities will be located. Review proposed
modifications to permanent paving with the Engineer.

Comply with Master Specification Division 1, Site Construction. Coordinate
temporary paving development with subgrade grading, compaction, installation and
stabilization of subbase, and installation of base and finish courses of permanent
paving. Install temporary paving to minimize the need to rework the installations and
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to result in permanent roads and paved areas without damage or deterioration when
occupied by the Owner. Delay installation of the final course of permanent asphalt
concrete paving until immediately before Substantial Completion. Coordinate with
weather conditions to avoid unsatisfactory results. Extend temporary paving in and
around the construction area as necessary to accommodate delivery and storage of
materials, equipment usage, administration, and supervision.

3.5 WASTE CONTROL. Collect waste from construction areas and elsewhere
daily. Comply with requirements of NFPA 241 for removal of combustible waste
material and debris. Enforce requirements strictly. Do not hold materials more than
7 days during normal weather or 3 days when the temperature is expected to rise
about 80 degrees F (27 degrees C). Handle hazardous, dangerous, or unsanitary
waste materials separately from other waste by containerizing properly. Dispose of
material lawfully.

End of Section
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SECTION 01120
SECURITY
PART 1 - GENERAL

1.1 SCOPE. The Contractor shall be responsible for implementing a security
program during construction to prevent unauthorized entry into the Work areas; theft
of small tools, equipment and materials; and willful destruction of property. The
Contractor shall coordinate security activities with DWSD's existing security program.

Where the work to be done is locked at an existing DWSD Facility, the area used by
DWSD personnel outside of the construction limits, but within the overall plant
grounds, shall be known as the restricted area. Where the work to be done is at a
remote location, security will confirm to all portions of this section, except for specific
plant security requirements

PART 2 - PRODUCTS

2.1 COMPUTER SECURITY. All personal computer systems shall be secured by
cables, locks and pads.

PART 3 - EXECUTION

3.1 PLANT SECURITY. Unless otherwise provided in the Contract Documents or
by specific direction and approval by DWSD's Chief of Security, all Contractor, sub-
contractor, consultant, vendor, and supplier employees, officers, and agents shall
park their vehicles in parking lots inside the fenced perimeter of the construction
limits.

The Contractor and employees of the Contractor shall be exclusively responsible for
the security, protection, and safety of all equipment, materials, vehicles, and persons
located within the construction site fenced area.

All Contractor employees shall carry their hand tools with them and walk through the
construction gate. DWSD identification must be shown.

All containers carried on or off the Site are subject to search. Inside the restricted
area, employees may walk to their designated Work locations or the Contractor may
arrange to transport employees in vehicles that the Contractor may continually keep
on the Site.
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Those persons who are not DWSD personnel shall have limited access to the
restricted area. Persons who enter the DWSD Plant must report directly to and from
their destination within the restricted area.

At the time of intended entry to the Plant, the security guard will notify the DWSD
Plant employee that the visitor proposes to meet and the security guard will
designate the location at which the visitor is to be received. The visitor shall notify
DWSD plant employee and security guard prior to departure and obtain any DWSD
property-clearance passes that may be required.

All persons and vehicles shall enter and exit the restricted area through the main
gate. The Contractor, designer, subconsultant, and sub-contractor shall use no other
gates or openings into the restricted area. Prior approval and security arrangements
must be made for entry or exit at any location other than the main gates.

Any Contractor, designer, subconsultant, subcontractor, their officers, agents,
employees, or other persons entering or exiting through unauthorized openings or
found within the restricted area without proof of proper admittance shall be subject to
arrest and prosecution for trespassing.

The Chief of Security and authorized agents will provide general security
administration, and interpretation of this Section. The Chief of Security will issue any
other security directives, orders, or notice that the Chief of Security may consider
being necessary and appropriate.

DWSD's applicable executive staff will make any and all final determinations of which
vehicles and persons may enter and exit the restricted area.

3.2 CONSTRUCTION SITE SECURITY. Access into and out of the construction
work area will be controlled by the Contractor.

Entrance into the construction work area will be through a distinct and separate gate
from the plant main gate where applicable. Security at this separate gate will be
supplied by the Contractor at all hours that this gate is open. When the gate is
secured to the construction work area at DWSD plants with a DWSD security force
on duty 24 hours a day, security guards need not be provided by the Contractor.

The construction work area main gates shall use locks to which DWSD plant security
has access.

3.3 SECURITY SERVICE. At construction sites without a DWSD security force on
site, the Contractor shall, at his own expense, employ a uniformed guard service to
provide a watchperson on site during all non-working hours.

3.4 PERSONNEL IDENTIFICATION. DWSD shall issue identification badges to all
long term employees of the Contractor and Subcontractor that will be on site.
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Contractor and subcontractor employees shall display identification badge at alll
times while inside the plant perimeter. Failure to do so is grounds for refusing entry
at no additional cost to DWSD.

Contractor shall maintain a current list of Contractor and Subcontractor employees
with badges and shall submit a copy to owner upon request. ldentification badges
will be returned at expiration of employee or subcontractor employment on site.
Contractor shall be responsible to DWSD for positive control of employee
identification badges.

3.5 CONTRACTOR VEHICLES. Contractor's vehicles shall be parked in the areas
shown on the Construction Traffic Plan unless it is necessary for designated vehicles
to deliver heavy supplies, heavy equipment, or heavy tools to the site.

The Contractor shall register with the security office all vehicles that will be used
regularly within the existing plant restricted area. If appropriate, stickers will be
issued for such vehicles.

The Contractor shall register with the security office all vehicles that will make
deliveries at regular intervals to locations inside the operating plant restricted area. If
appropriate, such vehicles will be issued one day passes for a specific destination at
the site.

Unless otherwise provided in the Contract Documents or by specific direction and
approval by DWSD's Chief of Security, private vehicles shall not be allowed or
permitted entry to the restricted operation plant area on a regular basis.

Contractor's general superintendent and management personnel may be issued
appropriate passes for a private vehicle to enter the restricted area if such persons
can demonstrate a need for such a vehicle to perform their duties.

All vehicles are subject to search upon entry and exit from the restricted area. The
Contractor's property must be clearly identified, designated, and declared prior to
entry into the restricted area. Written registration of such tools and equipment may
be required. Unless proof of ownership and authorization for exit from the restricted
area are presented, tools and equipment as well as materials shall not be removed
from the restricted area.

Neither extraneous nor unnecessary tools, equipment, or vehicles shall be allowed to
enter the restricted area.

3.6 PROPERTY PASSES. Unless otherwise provided in the Contract Documents or
unless an authenticated DWSD property-clearance pass is presented to the security
guard, tools and equipment as well as materials shall not be removed from the
restricted area. An authenticated DWSD property-clearance pass may be secured
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by Contractor demonstrating that such items were previously registered and have
been brought into the restricted area as non-DWSD property that did not thereafter
transfer to and became the property of DWSD.

If an authenticated DWSD property-clearance pass is not presented, the security
guards will hold and maintain in their physical possession and control all such tools,
equipment, or materials until positive identification and approval to remove such
items can be established by the Contractor.

The Contractor will be informed by the Engineer of those designated DWSD persons
who are authorized to issue and execute property-clearance passes.

End of Section
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SECTION 01140
SOIL EROSION AND SEDIMENTATION CONTROL
PART 1 - GENERAL

1.1 SCOPE. This work includes the installation and maintenance of erosion and
sedimentation controls required to prevent or minimize soil erosion and
sedimentation from impacting the water resources of the State of Michigan and
adjacent properties.

1.2 GENERAL.

1.2.01 Coordination. The Contractor shall conduct the work so that all soil, fuels, oils,
bituminous materials, chemicals, sanitary sewage, debris and other unsuitable
materials, resulting from the construction of the project, are confined within the right-
of-way and project limits. These materials shall be properly disposed of to prevent
them from leaving the project site and from entering watercourses, rivers, lakes,
streams, reservoirs, wetlands or ground water.

1.2.02 Governing Standards.

Act 451 of 1994, Natural Resources and Environmental Protection Act, Part
91, Michigan Soil Erosion and Sedimentation Control (formerly PA 347 of
1972, as amended).

Michigan Department of Transportation (MDOT) Standard Specifications for
Construction.

Wayne County Department of Public Services Engineering Division,
Erosion and Sedimentation Control Standard Plan, dated April 17,1997.

Wayne County Department of Public Services Engineering Division, Special
Provision for Erosion Controls, dated April 24, 1997.

Oakland County Department of Public Works, Erosion Control Manual.

1.3 QAULITY ASSURANCE. Soil Erosion and Sedimentation Control measures
shall be installed and maintained in accordance with the requirements of all Federal,
State and Local laws and regulations regarding soil erosion and sedimentation
control, the Michigan Department of Environmental Quality (MDEQ), has designated
the DWSD an Authorized Public Agency (APA) under authority of Act 451, Natural
Resources and Environmental Protection Act, Part 91, Michigan Soil Erosion and
Sedimentation Control (formerly PA 347 of 1972, as amended). The APA
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designation allows the DWSD to undertake earth change activities without obtaining
an individual soil erosion permit. Failure by the Contractor to install and maintain
adequate soil erosion controls may result in project shutdown and/or possible fines
from the MDEQ. The Contractor is required to obtain an Act 451, Part 91 permit from
the local soil erosion agency, as applicable and all other applicable Federal, State
and local permits when working outside of DWSD right-of-way or outside DWSD
acquired easement areas. A soil erosion permit is always required when the work
disturbs more than 1 acre (4047 m?) of land or is within 500 feet (152.4 m ) of a lake
or stream. Local Agency Act 451, Part 91 requirements may be more restrictive.

When conflict exists the more stringent requirement shall govern unless it adversely
conflicts with agency having jurisdiction for which Engineer shall make the final
determination.

1.4 SUBMITTALS. Even if a soil erosion permit is not required, Act 451, Part 91
requires a Soil Erosion and Sediment Control Plan be prepared as a part of the
overall plan that will effectively reduce soil erosion and off-site sedimentation. The
soil erosion and sedimentation control plan shall be implemented prior to
commencing construction and shall contain at a minimum, the following information:

A map showing the site location, physical limits of each earth change activity,
predominant land features including lakes, streams and wetlands, and contour
intervals or slope information.

Soils information.

Location of existing and proposed drainage patterns.

Timing and sequence of each proposed earth change.

Description of all temporary and permanent erosion and sedimentation control
measures.

A schedule for maintaining all control measures.
Any other information required by the permitting agency.

The Soil Erosion and Sediment Control Plan shall be in accordance with both the
MDOT Standard Specifications for Construction and requirements of Agency having
jurisdiction.

On projects requiring stream crossing or wetland permits from the MDEQ), the
Engineer shall notify the regional MDEQ office of the anticipated construction start
date. At project completion, the completion notification card attached to the permit
must be submitted to the MDEQ. For projects requiring U.S. Army Corp of
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Engineers or U.S. Coast Guard permits, the Engineer shall follow the notification
procedures listed on those permits.

Contractor shall be responsible for proper implementation of erosion control
measures with regard to construction timing and sequence of operations. Erosion
control measures shall be repeated as often as necessary to satisfy permit
conditions, Agency having jurisdiction and Engineer’s requirements.

PART 2 - PRODUCTS

2.1 MATERIALS. Coarse aggregate shall meet the requirements for 6A aggregate
as specified in Section 902 of the 1996 MDOT Standard Specifications for
Construction. Additional acceptable materials as specified in the MDOT Standard
Specifications include but are not limited to geotextile fabrics, rip-rap boulders, wood
stakes, steel stakes, bracing screening, sand bags and standard sized wire bounded
straw bales.

2.2 SILT FENCE. Polypropylene geotextile fabric, resistant to common soill
chemicals, mildew, and insects; non-biodegradable; in longest lengths
possible; meeting the following requirements:

2.2.01 Average Opening Size: 30 U.S. Std. Sieve (600 um), maximum; ASTM
D4751.

2.2.02 Permittivity: 0.05 sec ™, minimum; ASTM D4491.

2.2.03 Ultraviolet Resistance: Retaining at least 70 percent of tensile strength;
ASTM D4355 after 500 hours exposure.

2.2.04 Tensile Strength: 100 Ib-f (445 N) minimum, in cross-machine direction;
124 Ib-f (551 N) minimum in machine direction; ASTM D4632

2.2.05 Elongation: 15 to 30 percent; ASTM D4632.

2.2.06 Tear Strength: 55 Ib-f (244 N) minimum; ASTM D4533

Posts shall be 2 by 2-inch (50 mm x 50 mm) cross section hardwood
stakes, minimum 3-feet (1.0 m) long.

2.3 DEWATERING DISCHARGE FILTER BAG. UV-stabilized, non-woven geotextile
bag to filter sediment from water prior to discharging. Geotextile fabric shall meet
the following minimum average roll requirements:

2.3.01 Tensile Strength: 180 Ib-f (200 N) minimum; ASTM D4632

Great Lakes Water Authority GLWA



DIVISION 01 MASTER SPECIFICATIONS
SOIL EROSION AND SEDIMENTATION CONTROL Version 2.1

2.3.02 Elongation: 50 percent minimum; ASTM D4632

2.3.03 Puncture Strength: 105 Ib-f (667 N) minimum; ASTM D4833

2.3.04 Mullen Burst: 350 psi (2413 kPa) minimum; ASTM D3786-87

2.3.05 Trapezoidal Tear: 70 Ib-f (310 N) minimum; ASTM D4533

2.3.06 Flow Rate: 80 gal/min/sf. (54 I/s/m?) Minimum; ASTM D4491

2.3.07_Permittivity: 1.4 sec "> minimum; ASTM D4491

2.3.08 Apparent Opening Size: 100 U.S. Std. Sieve (150 pm) maximum;
ASTM D4751

2.3.09 UV-Stability: 70% retained strength; ASTM D4355 after 500 hours.

2.4 TURBIDITY BARRIER. Geotextile fabric curtain suspended from flotation
devices at the water surface and held in a vertical position by a ballast chain in
the lower hem. Turbidity barrier curtain shall meet the following minimum
requirements unless otherwise specified on the plans.

2.4.01 Consist of vinyl laminate on 1000 denier polyester fabric weighing 18
ounce per square yard (610 g/m?) minimum.

2.4.02 Tensile strength of fabric shall be 220 Ibs (100 kg) minimum.

2.4.03 Edges of fabric to be reinforced with minimum 5/8-inch (16 mm)
diameter polypropylene rope.

2.4.04 Ballast chain minimum 5/16-inch (8 mm) galvanized steel.

2.4.05 Buoyancy blocks providing buoyancy of 18Ibs/I.f (27 kg/m).

2.4.06 Length of curtain (water depth) 5-feet (1.5 m).

2.5 EROSION CONTROL BLANKETS. Machine produced blanket with a
consistent thickness of evenly distributed straw or coconut fiber as specified.

Unless otherwise specified on the Plans, the erosion control blanket shall have the
following minimum properties:

2.5.01 Double net 100% straw blanket

2.5.02 Top and bottom photodegradable polypropylene netting, 1.64 lbs / 1,000
sft. (0.8 kg/ m?) approximate weight.
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2.5.03 100% agricultural straw 0.5 Ibs. / sy. (.27 kg/m?)
2.5.06 Stitch spacing: 1.5 inches (40 mm) on centers
2.5.07 Pegs shall be 6-inch (150 mm) long, hardwood pegs.

2.6 INLET FILTER FABRIC. The filter fabric shall be constructed of 100%
continuous polyester needle-punched non-woven engineering fabric and follow
the guidelines in the American Society for Testing and Materials (ASTM) D1117-
99; Standard Guide for Evaluating Nonwoven Fabrics. The filter fabric shall be
fabricated to provide a direct fit with the drainage structure cover. The filter fabric
shall have the following minimum physical properties.

2.6.01 Tensile Strength: 80 Ib-f (.355 kN) minimum; ASTM D4632

2.6.02 Elongation: 50 percent minimum; ASTM D4632
.6.03 Puncture Strength: 45 Ib-f (200 kN) minimum; ASTM D4833

2.6.04_Mullen Burst: 350 psi (2413 kPa) minimum; ASTM D3786-87

2.6.05 Trapezoidal Tear: 70 Ib-f (310 N) minimum; ASTM D4533

2.6.06 Flow Rate: 80 gal/min/sf. (54 I/s/m?) Minimum; ASTM D4491

2.6.07 Permittivity: 1.4 sec 1 minimum: ASTM D4491

2.6.08_Apparent Opening Size: 100 U.S. Std. Sieve (150 pm) maximum;
ASTM D4751

2.6.09 UV-Stability: 70% retained strength; ASTM D4355 after 500 hours.
PART 3 — EXECUTION

3.1 SERVICE CONDITIONS. Construction operations shall be conducted to prevent
or minimize erosion and sedimentation. Temporary or permanent erosion and
sedimentation controls shall be constructed and maintained as specified by agency
having jurisdiction prior to commencing any construction operations including
clearing. Grading operations shall be performed as soon as possible after clearing
operations. Temporary erosion and sedimentation controls as directed by the
Engineer shall be installed to minimize potential problems, to correct conditions
which develop during construction, or to stabilize inactive construction areas. The
Contractor shall minimize the area of unstabilized land surface over which storm
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water must flow. Construction shall proceed from lower ground toward higher
ground, whenever possible.

Steps shall be taken to minimize erosive loss and resultant offsite sedimentation
from stored piles of excavated spoils, topsoil, sand, gravel, and aggregate. Control
methods used by the Contractor may include remote storage, covering, temporary
stabilization, compacting, diversion ditches, and silt fences, in total in any
combination, as may be dictated by the size, type, location, season and anticipated
duration of storage.

Soil erosion control techniques such as ground cover in the form of vegetation and
seeding, compaction, rip rap, or aggregate cover shall be used as appropriate to
control erosion over large surface areas. Soil erosion control techniques such as
weirs, check-dams, bank stabilization, sheet pilings, etc. shall be used to minimize
soil erosion in streams and small waterways.

Provide suitable sedimentation control measures at affected connections to existing
or new storm drains, to minimize deposition of sediment in the storm drains during
the construction period. Sedimentation control measures shall be provided prior to
any significant clearing, grading or surface disruption of the tributary areas.

Pumped water from well points, dewatering wells, or excavations shall not discharge
onto unstabilized areas. Such discharge shall be conveyed by pipe, hose or
stabilized channel, to a settling basin or other suitable sedimentation control facility.

3.1.01 Time Limitations. All graded areas shall be brought to final grade as soon as
possible. Permanent soil erosion controls and stabilization for all slopes, channels,
ditches and other disturbed areas shall be completed within 15 calendar days after
final grading as required by law. Permanent restoration of all slopes and ditches
within 164 ft. (50 m) of any lake, stream or wetland shall be done within 10 calendar
days following final grading. Where it is not possible to permanently stabilize a
disturbed area, appropriate temporary erosion and sedimentation controls shall be
implemented within 15 calendar days after cessation of grading activity, or as
directed, whether or not the area has been brought to final grade. All temporary soil
erosion and sedimentation shall control measures be maintained until permanent
soil erosion and sedimentation controls are in place and functional.

3.1.02 Area Limitations. The surface area of erodible earth material exposed at any
one time will be limited to the minimum amount required for execution of the work.
Typically this is the length of water main or sewer line that can be laid and backfilled
in one day for cleaning and grading operations, or the minimum area needed to
perform general site work activities. The Engineer may reduce or increase the limits
of exposed surface area dependent on the Contractor’s capability to keep current
the finish grading, top soiling, seeding, mulching, and other temporary or permanent
erosion and sedimentation control operations.

Great Lakes Water Authority GLWA



DIVISION 01 MASTER SPECIFICATIONS
SOIL EROSION AND SEDIMENTATION CONTROL Version 2.1

When the Contractor has completed the permanent restoration on a cut slope or
embankment slope, or portions thereof, the completed slope will be approved by the
Engineer.

The Contractor shall not disturb lands and waters outside the grading limits unless
such work is found necessary and is approved by the Engineer. Restoration of areas
that are disturbed beyond the plan or approved limits will be at the Contractor’s
expense.

Prior to site disturbance when work is conducted outside the right-of-way, such as
borrow operations, at waste or disposal areas, haul roads, storage sites or other
types, the Contractor shall obtain and provide the Engineer with copies of any permit
required by agency having jurisdiction. These permits shall include, but are not
limited to those required under Act 451, Part 91 (Soil Erosion and Sedimentation
Control), Part 303 (Wetlands Protection, formerly Act 203), Part 301 (Inland Lakes
and Streams, formerly Act 346), Part 31, (Water Resources Protection, Floodplain
Regulatory Authority, formerly Act 245 as amended by Act 167), and Part 31 (Water
Resources Protection). National Pollutant Discharge Elimination System (NPDES),
Federal Section 404 and Clean Water Act, permits may also be required. Temporary
and permanent erosion and sedimentation controls shall be provided by the
Contractor as specified in the applicable permits.

3.2 CONSTRUCTION OF EROSION AND SEDIMENTATION CONTROLS.
Construction of temporary or permanent erosion and sedimentation controls shall
meet the requirements as specified on the plans or as directed by Engineer.

If approved by the Engineer, and not prohibited by permit, broken concrete may be
used for erosion and sedimentation controls provided all the reinforcing steel has
been removed or flush cut. The use of bituminous material for checkdams, weirs or
riprap is prohibited.

3.2.01 Filter Bag. This work shall consist of furnishing, placing, and disposing of a
minimum 269 ft? (25 m?) filter bag constructed of geotextile blanket. Water pumped
from construction operations shall be pumped into and allowed to filter through the
filter bag before entering any watercourse. A separate silt fence shall be installed
around the filter bag for additional protection in sensitive areas or where the filter
bag is not effectively removing the sediment. Water being pumped may be
discharged directly into the watercourse provided it remains silt free. The filter bag
should be located on level ground above the banks of the stream channel. The
location of the filter bag will be approved by the Engineer. The filter bag and its
contents shall be properly disposed of by the Contractor.

3.2.02 Silt Fence. This work shall consist of furnishing, erecting, maintaining,
removing, and disposing of a silt fence. Silt fencing consists of a post supported
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geotextile. Installation, including proper entrenching, shall be accomplished as
specified or approved according to the manufacturer’s published recommended
practice. Sections of silt fence shall be overlapped at least 3.3 ft (1 m). In areas
where water ponds are located behind the silt fence, a stone filter may be needed to
outlet the water and prevent failure.

3.2.03 Sediment Traps and Basins. This work shall consist of excavating,
maintaining and filling in if directed, a sediment trap 176 ft3 (5 m?) or less in size or a
sediment basin greater than 176 ft2 (5 m3) as shown on the plans or where directed.

The excavated material shall not be allowed to erode into a lake, watercourse, or
wetland. Check dams or weirs that are to be installed at the downstream side of the
trap or basin should be installed prior to the excavation of the sediment trap or basin.
Sediment traps shall be in place immediately prior to beginning construction or as
directed by the Engineer.

3.2.04 Erosion Control Blankets. Shall consist of a machine produced mat of curled
wood exterior of 80 percent 6 inch (15.2 cm) or longer fiber length with a consistent
width of fiber evenly distributed throughout the mat. A photodegradable netting
manufactured from extruded plastic mesh shall be used on the top side of the
excelsior erosion control blankets, the blankets shall be smolder resistant with no
chemical additives.

3.2.05 Check Dams and Weirs. This work shall consist of installing, maintaining and
removing if directed, a check dam or weir across a ditch or watercourse. The cross-
section and installation shall be as shown on the plans or as directed. The check
dam or weir shall extend at least 16 inch (40.6 cm) up the slope on both sides and
shall include a 4 to 5 inch (10.16 to 12.7 cm) lower center channel spillway. Check
dams shall be constructed as indicated on plans or immediately after grading in the
area is completed. Weirs shall be constructed prior to any construction affecting the
waterway is started.

3.2.05 Temporary Channel Liner. This work shall consist of furnishing, installing,
maintaining, removing, and disposing of a temporary channel liner. The liner shall be
either a plastic sheeting or a Polyvinyl Chloride (PVC) material. The PVC material
must be used between November 15 and March 1 or when frozen conditions are
expected. The temporary channel liner shall extend over the berm along the top of
the temporary channel and be anchored. Sections of temporary channel liner shall
be overlapped 20 inches (500 mm) in the downstream direction and have a sufficient
guantity of washed 6A stone placed in the overlap area to prevent undermining of
the liner.

3.2.06 Stone or Gravel Filter at Inlet. The Stone or Gravel Filter shall be constructed
immediately after the backfilling and grading adjacent to the inlet is completed. The
number of sides of the filter may vary depending upon the location and type of intake
structure.
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3.3 MAINTENANCE OF EROSION AND SEDIMENTATION CONTROLS. The
Contractor shall maintain all temporary erosion and sedimentation controls during
the period that the temporary controls are required and all permanent erosion
controls until the contract has been completed and accepted. Such maintenance
shall consist of the repair of all damaged areas, replacement of lost facilities and
periodic removal of sediment. Sediment traps and basins shall be cleaned out when
they are half full or as directed. Sediment or debris shall be removed from in front of
silt fence when it has accumulated to one half of the fence height. The removed
sediment shall be disposed of according to Subsection 205.03.A.4 of MDOT 1996
Standard Specifications for Construction.

Any accumulation of sediment affecting the efficient operation of the erosion controls
should be removed and stockpiled in a stabilized area so as to prevent the material
from eroding back into the drainage course.

3.4 REMOVAL OF EROSION AND SEDIMENTATION CONTROL FACILITIES.
Temporary erosion and sedimentation controls shall be removed or obliterated when
the permanent controls are in place and approved, unless ordered to be left in place
by the Engineer. Temporary controls adjacent to lakes, watercourses, or wetlands
shall be left in place until the adjacent slopes have turf establishment. Mulch placed
for temporary erosion control shall be incorporated into the slope, or removed, prior
to placement of topsoil, permanent seeding and fertilizing operations. Care shall be
exercised during removal of erosion controls to minimize erosion or sedimentation
into watercourses. Any damage caused during the removal operations shall be
repaired at the Contractor’s expense.

After the upstream construction is completed and vegetation or a permanent lining
has been established in the waterway, the sediment pit shall be filled, the sediment
trap removed and the side slope area formerly occupied by the sediment trap
sodded or riprapped, as directed by the Engineer.

After vegetation or a permanent lining has been successfully established in the
ditches and/or swales, the check dams shall be removed and the area formerly
occupied by the check dam shall be sodded as applicable.

After construction is completed and the waterway channel restored, the weirs shall
be removed and the area formerly occupied by the weir shall be restored.

After vegetation or a permanent lining has been successfully established in the
ditches or swales, the stone or gravel filter at inlet shall be removed and the area
formerly occupied by the filter shall be sodded.
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Sand filled bags must be disposed of at an upland site or as approved. If approved,
stone from stone filled bags may be placed in the bottom of the watercourse if the
stream hydraulics are not changed.

End of Section
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SECTION 01150
PROJECT RECORD DOCUMENTS AND PHOTOGRAPHS
PART 1 - GENERAL

1.1 SCOPE. This section describes the Contractor’s responsibility to provide record
documents, construction photographs, and digital video of the Work. This section
builds upon the General Conditions (Exhibit C) of the Agreement.

1.1.01 Record Documents. During the construction period, Contractor shall maintain a
complete set of project record documents in the project field office for transmittal to
Engineer and completion of project. This set is in addition to the construction set used
by the Contractor. The record set will not be used for construction. The record
documents shall include:

Contract Documents

Construction Documents

Contract Addenda

Change Orders and other Modifications to the Contract
Engineer's Field Orders or Written Instructions

Approved Shop Drawings, Working Drawings and Samples
Field Test Records

Construction Photographs and DVDs

Progress Schedule

1.1.02 Construction Photographs. Provide photographs and DVD’s made of the
Work from views and at such times as directed by the Engineer.

The photographic and video work shall be done by a responsible commercial
photographic studio known to be skilled and regularly engaged in the business of
taking commercial photographs.

Electronic “snap-shot” photography shall also be used as necessary to record and
facilitate resolution of on-site issues through the transmission of electronic
photographs by e-mail from the site to the Designer’s and Engineer’s offices.
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1.2 MAINTENANCE OF RECORD DOCUMENTS AND SAMPLES. Store
documents and samples in Contractor's field offices apart from documents used for
day-to-day management of construction. Record documents shall not be used for
construction purposes.

Provide files and racks for storage of record documents and a locked cabinet or
secure storage space for storage of samples. Maintain documents in a clean, dry,
legible condition and in good order.

The Contractor shall institute a computerized record control program utilizing, or
compatible with, Engineer software.

Documents and samples shall be available at all times for inspection by the
Engineer. As a prerequisite for milestone progress payments, the Contractor shall
submit the currently updated “Record Documents” for review by the Engineer and
Owner.

1.3 PHOTOGRAPHIC REQUIREMENTS. Provide photographs taken at each of the
major location of major CPM activities during construction.

Photographs shall be in color. Provide 500 professional photographs taken at
various stages of the project as directed by the Engineer unless indicated otherwise.
These photographs shall represent a visual history of the Project, from Contract
award through occupancy.

Provide scaled, color aerial photographs of the project site; one photograph will be of
the project within 60 days after notice to start work; and one photograph shall be
within 60 days after project start-up and demolition are completed. The photograph
scale shall be linch =100 ft (1 cm = 1/100 m). The photograph shall be an aerial
composite made up of a sufficient number of segments to ensure that all project
structures appear free of distortion.

Provide digital electronic images of all photographs on CDs as well as three prints
and negatives of each view. Deliver digital electronic images and prints, to the
Engineer.

1.4 RECORDING. Use colored felt tip marking pens for recording information in the
color code designated by the Engineer.

Label each document "PROJECT RECORD" in neat large printed letters and all
standard document information, Contract name and number, location, specification
number or spectext section, etc. Record information concurrently with construction
progress. Do not conceal any Work until required information is recorded.

1.4.01 Drawings. Legibly mark the following information onto as-built drawing to
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record actual construction:
Depths of various elements of foundation in relation to finish first floor drain.

All underground piping with elevations and dimensions. Changes to piping
location. Horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements. Actual
installed pipe material, class etc.

Location of internal utilities and appurtenances concealed in the
construction, referenced to visible and accessible features of the structure.

Field changes.

Changes made by Field Order or by Change Order.
Details not on original contract drawings.
Equipment and piping locations, and relocations.

Major architectural and structural changes including relocation of doors,
windows, and etc.

Architectural schedule changes according to Contractor’s records and shop
drawings.

Transfer all marks to the CAD drawing file and submit a final magnetic media record
as well as a final plot on mylar of all updated as-built drawings. In addition, the
Contractor shall provide DWSD with ten (10) full size (24”x36”) hard copies and ten
(10) CDs of the final as-built drawings.

As-built drawings shall be computerized and made available on-line to the control
system operators.

1.4.02 Specifications and Addenda. Legibly mark each Section to record the
manufacturer, trade name, catalog number, and supplier of each product and item of
equipment actually installed, and changes made by Field Order or Change Order.

1.4.03 Shop Drawings. Label shop drawings with “PROJECT RECORD” and rest of
information as shown above. Refer to Master Specification Section 01080, Project
Submittals for additional information on format.

1.5 SUBMITTAL. On completion of the Work, and prior to final payment by DWSD,
the Contractor shall arrange the project records in order to match the Specifications
Sections of the Project/Contract, bind them together, index them and deliver them to
the Engineer.
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The Contractor shall review the records maintained by its sub-contractors for
completeness prior to assembly and submittal.

Tracings of all Construction Documents and Shop Drawings made by the Contractor,
sub-contractors, and suppliers of materials or equipment shall be corrected to show
the Work as actually completed or installed.

Furnish a mylar copy, two xerographic prints, and magnetic media for each corrected
and approved drawing.

Accompany each submittal with transmittal letter in duplicate, containing:

Date
Project title and number
Contractor's name and addresses
Title and number of reach record document
Signature of Contractor or its authorized representative
Contract section and subsection numbers
Location
PART 2 - PRODUCTS

2.1 PHOTOGRAPHIC MATERIALS. The film negative shall be not less than 4 x 5
inches (10.16 x 12.7cm).

Each print shall be single weight paper with glossy finish and the overall dimension
shall be 7-1/2 x 10 inches (19.05 x 25.4 cm). The print shall be clear, sharp and free of
distortion after the enlargement from the negative.

Provide loose-leaf albums for each set of photographs to hold prints with a maximum
of 50 leaves per binder. The binder shall be Boorum and Pease No. 352, National No.
75-681, or equal.

Each print shall be protected by a flexible, transparent acetate or plastic sheet
protectors with metal reinforced holes which shall fully enclose each print. One edge
of each leaf shall be capable of being inserted in the rings of the aloum. Two extra
leaves shall be provided in each binder. Durable blank loose leaf sheets, fitting the
album, shall be furnished with each album so the final indexing of all photographs and
their description will be recorded and permanently inserted with the photographs. The
sheet protector shall be Boorum and Pease model 51780 or equal.
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The Contractor shall provide two sets of slides of each view in trays. The slide trays
shall be Elmo 4000-1CBK or equal.

All video of the Work shall be provided on digital media such as DVD, in a format
acceptable to the Contracting Officer.

Each aerial photographic print shall be double-weight paper with glossy finish and shall
have overall dimensions of 36 inches x 58 inches (91.4 cm x 147.3 cm). The
Contractor shall provide 24 full size prints (12 prints of the site within 60 days of notice
to start and 12 prints of the site within 60 days after plant start-up is completed) and 36
inches x 58 inches (91.4 cm x 147.3 cm) negatives, one for each aerial photograph.

PART 3 - EXECUTION

3.1 GENERAL REQUIREMENTS. Photographs shall be of correct exposure and
focus, displaying high resolution and sharpness; maximum depth of field.

3.2 PHOTOGRAPHY VIEWS REQUIRED. Photograph shall be from locations to
illustrate condition of construction and state of progress adequately. Prior to the
beginning of construction identify and obtain Engineer’s approval of a vantage point
that will capture the entire construction site. Provide recurring photographs from the
location throughout construction. Consult with Engineer each occasion for instruction
covering views required.

The Contractor shall provide before and after photographs of each portion of the site.
The below ground facilities shall include all equipment, walls, floor, piping, supports
and entrance. At major locations, photographs shall include before, during, and after
prints and all prints shall be placed in binders in ascending date order to show the
Work as it progresses.

3.3 DESCRIPTIVE INFORMATION. Each photograph shall have a permanent title
block on the back and shall contain the typed information and arrangement as follows:

DETROIT WATER AND SEWERAGE DEPARTMENT
Contract No: (List Contract No)

(Title of This Contract/Program Element)
CONTRACTOR: (Name of Contractor)

DATE: (When photo was taken)

PHOTO NO: (Consecutive Numbers)

PHOTO BY: (Firm Name of Photographer)
LOCATION: (Description of Location and View)

The Contractor shall provide the Engineer with a written description of each
photograph and slide. This description shall be included in the binders and copy shall
be submitted with negatives and slides. The field engineer or inspector shall approve
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the description.

3.4 DVD REQUIREMENTS.

3.4.01 Major Locations. The Contractor shall provide color DVD’s of the construction
site and each major facility and structure adjacent to the construction before
construction starts, during construction and when construction has been completed.
Approximately every two weeks, 15 minutes of video recording shall be submitted to
the Engineer showing Work completed, Work in progress, Work started, and problems
which occurred since last taping. The Contractor shall maintain the master DVD of
each portion of the facility on Work site. The master DVD is a running chronicle of
construction. The Contractor shall “dub” the bi-weekly video recording on to the master
DVD. The bi-weekly DVD’s shall be submitted to the Engineer within ten (10) working
days after video recording and the bi-weekly DVD’s may include multiple locations.

All video recording shall be filmed with date and stamp showing on each frame of film.
During video recording , the Contractor shall narrate the video explaining what is being
shown, the problem that has occurred and what is being done. All master DVD'’s shall
be delivered to the Engineer, within five working days after "Certification of Substantial
Completion” is submitted.

3.5 DIGITAL PHOTO DOCUMENTATION.

Catalog and manage Electronic “snap-shots” and images of photographs in a secure
digital photo management system capable of being linked to the project schedule and
document management database. Add captions, descriptions, and key words.
Transfer a copy of all “snap-shots” and photos with their related notes, keywords,
captions and activity ID’s to the Engineer on a weekly basis. Provide three copies of
the digital photo management system with software to the Engineer. Turn over digital
camera and master digital photo management software to Owner at final completion

The print shall be clear, sharp and free of distortion after enlargement from the
negative. Each photograph shall have a permanent title block in the lower right-hand
corner which shall be 2 1/2 inches (6.4 cm) high by 6 inches (15.3 cm) wide and shall
contain the “Leroy” template lettered information and arrangement as follows:

DETROIT WATER AND SEWERAGE DEPARTMENT
(Project Title)

(Project Address)

SCALE: 1”=100-0" (1 cm = 1/100 m)

PHOTO BY: (Firm Name of Photographer)

DATE: (When photo was taken)

End of Section
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SECTION 01160
TRAINING AND OPERATION & MAINTENANCE MANUALS
PART 1 - GENERAL

1.1 SCOPE. This section provides requirements for furnishing Operation and
Maintenance (O & M) Manual data with necessary related information and providing
associated training.

1.2 GENERAL.

1.2.01 O & M Manual Requirements. Prepare operating and maintenance data as
specified in this Section and as referenced in other pertinent sections of the
Specifications. The data presented in the O & M Manuals shall be specifically
related to equipment, electrical, mechanical, instrumentation, communication, and
other systems of this Contract and application.

The Contractor shall furnish all labor, equipment, materials, and all other items to
supply and deliver, to the Engineer, O & M Manuals for the Work in accordance with
the requirements of this Section. Request and incorporate maintenance and
operation data furnished by DWSD.

The costs of the O & M Manuals shall be included in the total Contract Price.

1.2.02 Training Requirements. Instruct and train Owner’s personnel in operation and
maintenance of equipment and systems supplied and/or installed under this contract.

Incorporate the following operation and maintenance data and training services
furnished by suppliers into the training program:

Shop drawings.
Equipment manuals.
Start-up services.
Training as specified in detailed specification sections.
Prepare instructor materials and student notes/guides required for complete factory,

field, classroom and hands-on training. Furnish training videotapes for all equipment
provided under this contract.
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Include in contract price the cost for preparing Training Manuals, conducting
classroom instructions, performing field, factory and hands-on training and all other
activities required to provide a comprehensive training program as specified herein.

1.3 QUALITY ASSURANCE. Preparation of O & M Manual data and training
materials shall be done by personnel:

Trained and experienced in maintenance and operation of equipment and
systems installed under this contract.

Familiar with requirements of this Section and training requirements of
DWSD.

Skilled as technical writer to the extent required to communicate essential
data

Skilled as draftsman competent to prepare required drawings

Furnish resumes, including three outside references for each instructor to
be used in the training program.

The Engineer will review the resumes. Based upon a review of resumes and contacts
with references, the Engineer will approve, request additional information, or reject
proposed instructors for the training program. If the proposed instructor is rejected,
the Contractor shall submit a resume and references on an alternate instructor for
acceptance by the Engineer.

1.4 MANUAL FORMATS.

1.4.01 O & M Manuals. Where systems are furnished and/or assembled by
manufacturers, contractors, or subcontractors, component manuals are required
herein. In addition, the Contractor shall provide a Master Index of Component O&M
manuals.

The Operation and Maintenance Manuals shall include:

Description of the system components(s), including diagram and exploded
views.

Explanation of start-up, shutdown, normal operating and malfunctioning
aspects of each component of the system.

Tabulation of a lubrication schedule.

Description of preventive maintenance checking procedures.
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Cross-reference to all other individual component manuals.
Storage requirements.

Diagrams and exploded views of equipment and each component of the
system.

Installation instructions.

Alignment instructions and tolerances.

Operating instructions.

Troubleshooting instructions.

Maintenance instructions.

Recommended spare parts list and how to obtain same.

Valve and instrument list.
O & M Manuals shall be prepared on 8 1/2 x 11inch (21.6 cm x 27.94 cm) size, 20-Ib
(9 kg) minimum, white paper for the final submittal. Preliminary copies shall be
prepared on colored paper to be distinctive. Text shall be Manufacturer's printed
data, or neatly word-processed. Each section shall be separated by indexed tabs.
Drawings shall be in binders with text. Reduce larger drawings and fold to size of text
pages but not larger than 11 x 17 inch (27.94 cm x 43.18 cm). All drawings shall be
placed at the end of each section and shall be printed on one side only. Sections
shall be separated by reinforced, punched binder tabs. Provide a flyleaf for each
separate product, or each piece of operational equipment.
Binders shall not be filled to more than 75 percent capacity. When multiple binders
are used, arrange the data into related consistent groupings. DWSD will provide
sample of required binder. Binders of 1 inch (2.54 cm) thickness are preferred.
Binders shall not exceed 2 inches (5.1 cm) in thickness.

Provide word-processed description of product, and major component parts of
equipment.

On the cover of each manual, identify each volume with typed or printed title,
"OPERATION & MAINTENACE INSTRUCTIONS", listing:

Title of Project and DWSD Contract Number.
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Identity of separate structure as applicable.
Identity of general subject matter covered in the manual.

In addition to hard copies, provide two copies of all electronic media. Provide an
original word-processed disk of the information to the Engineer and provide the other
copy of word processed disk to DWSD Document Control.

All word processing must be done using the latest version of MS Word or word
processing software, or as approved by the Owner, that is congruent file format with
word processing in Document Control at time of transmittal of documents.

All drawings except control system configuration drawings must be submitted on disk
using CAD.

The O & M Manuals shall be computerized and be made available on-line to the
control system operators.

1.4.02 Training Manuals. Prepare training packages in form of an instruction manual
for use by Owner’s personnel. Submit training packages for approval to the Engineer.

Training Manuals shall be prepared on 8 1/2 x 11 inch (21.6 cm x 27.94 cm) size, 20-
Ib (9 kg) minimum, white paper. Text shall be Manufacturer's printed data, or neatly
word-processed. Each section shall be separated by indexed tabs. Training Manuals
shall contain table of contents, pretest, learning objectives, and general operations of
specific equipment information.

Drawings shall be in binders with text. Reduce larger drawings and fold to size of text
pages but not larger than 11 x 17 inch (27.94 cm x 43.18 cm). All drawings shall be
placed at end of each section and shall be printed on one side only. Sections shall be
separated by reinforced, punched binder tabs. Provide a flyleaf for each separate
product, or each piece of operational equipment.

On each binder cover, identify project and volume titles and general subject matter
covered in manual.

Binders shall be commercial quality, three-post binders with durable and cleanable
plastic covers. Binders shall include title pockets for holding notes. Binders shall
have a maximum post width of 2 inches (5 cm). When multiple binders are used,
correlate the information into related consistent groupings.

1.5 TRAINING.
1.5.01 Training Submittals. Submit ten (10) copies of the preliminary draft detailed

outline of proposed training program to the Engineer within ninety (90) days after
Notice to Start Work.
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The outline will be reviewed by the Engineer and Owner’s personnel and comments
returned to the Contractor.

A revised training program outline shall be submitted to the Engineer within thirty (30)
days after receiving the comments from the Engineer.

After the detailed outline is approved by the Engineer and at least thirty (30) days
prior to classroom training, all training manuals shall be submitted and resubmitted (if
needed) for DWSD'’s review and approval. Copies of approved training manuals shall
be provided to all trainees.

Submit the original DVD and two (2) copies of the DVD within 45 days of completion
of on-site training. Contractor shall submit information in accordance with Master
Specification Section 1080, Project Submittals.

1.5.02 Owner’s Facilities For Training. Where feasible and approved by Engineer.
use the Owner’s training facilities for all specified field training programs. Use of the
Owner’s facilities shall be coordinated with the Engineer. If Engineer identifies that
Contractor’s proposed training facilities are inadequate, Contractor shall coordinate
with and provide to Engineer alternate training facilities at no additional cost.

1.5.03 Schedule For Conducting Training. All factory training programs, if required,
shall be completed prior to start-up of the Owner’s system and shall use equipment
similar and acceptable to the Owner’s equipment.

The training programs shall be conducted before acceptance testing begins or as
approved by the Owner.

Up to forty (40) individuals for operating and up to forty (40) individuals for
maintenance, unless indicated otherwise, will require training. These individuals
shall be trained in small groups Mondays through Fridays, during each shift.

Separate training programs shall be planned and conducted for maintenance of
instrumentation, maintenance of process equipment, and operation of process
equipment. The training site shall be suitable in all respects for training including
seating, lighting, noise, HVAC, and equipment for “hands on” training.

The hands-on training shall be conducted with a maximum of five (5) students per
instructor.

1.5.04 Videotaped Training Material. Produce or provide video taped training
material, subject to approval of Owner, for all training described below. Furnish
videotapes compatible for use with the Owner’s videotaping equipment. Include
factory or studio-produced set of materials and/or videotapes of on-site training as
appropriate and as acceptable to the Engineer.
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Label videotape cassettes with the following information:
Name and number of construction contract.
Name of Contractor.
Subject matter of tape.
Equipment item or system.
Manufacturer of equipment or system.
Date of production of videotape.

Prepare and submit an index of all videotapes, with a numbering system
categorized according to subject matter.

All costs associated with production and provision of the videotapes, shall be borne
by the Contractor.

1.5.05 Instrumentation Training and Maintenance. Train the Owner’s maintenance
personnel to be able to do the following:

Describe the overall function of each instrument and control loop installed
under this Contract.

Locate the probable source of a malfunction in the instrumentation
equipment and control loops, determine the symptoms of the trouble,
establish the probable cause and affect a solution.

Take appropriate preventive and corrective maintenance procedures
necessary to keep the instrumentation system in proper operating condition,
including calibration and tests.

Course materials to be used for training Owner’s maintenance personnel shall
include:

Instrumentation videotapes as described earlier in this Section.

Pertinent portions of the submittals specified in the specifications such as
loop diagrams, calibration data and maintenance instructions.

Detailed course outlines and trouble shooting guide for field use. The
trouble shooting guides shall include symptoms, probable causes and
solutions for cases of trouble described during the training program.
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Effectiveness of training maintenance personnel shall be determined through written
and in-the-field skills evaluation to the trainees at the completion of each segment of
formal instruction and hands-on training. The performance of each of the personnel
shall be classified as “satisfactory” (demonstrates basic knowledge and performance
of standard maintenance procedures) or “unsatisfactory” (requires more training to
demonstrate basic knowledge and performance of standard maintenance
procedures). All unsatisfactory evaluations shall include recommendations for
corrective action.

The training program shall not include the time required for system start-up
instruction or the acceptance test.

1.5.06 Training For Maintenance Of Process Equipment. Train the Owner’s
maintenance personnel to be able to do the following:

Describe the functions of the process equipment installed under this
Contract.

Perform component preventive and corrective maintenance activities
required to keep unit equipment in good operating condition.

Locate the probable source of equipment malfunctions, determine the
symptoms of the trouble, establish the probable cause, and affect a solution.

Course materials to be used for training Owner’s maintenance personnel shall
include:

Equipment videotapes as described earlier in this Section.

Pertinent portions of the O & M Manuals as well as alignment tolerances,
lubrication schedules, vibration analysis instructions, vibration analysis
parameters, and special calibration test and procedures.

Detailed course outlines and troubleshooting guides for each piece of
equipment installed under this Contract. The troubleshooting guides shall
include symptoms, probable causes, and solutions for all cases of trouble
described during the training program.

Method of training maintenance personnel shall include the Contractor using the
Owner’s equipment to demonstrate troubleshooting, preventive and corrective
maintenance procedures.

Effectiveness of training maintenance personnel shall be assessed through written
and skills evaluations of each piece of equipment to the trainees. The performance of
each trainee shall be classified as “satisfactory” (demonstrates basic performance of
standard maintenance procedures) or “unsatisfactory (requires more training to
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demonstrate basic products). All unsatisfactory evaluations shall include
recommendations for corrective action.

The field training program shall not include the time required for system startup
instruction or the acceptance test.

1.5.07 Training For Operation Of Process Equipment. Train the Owner’s operations
personnel by describing the functions of the equipment installed under this Contract.
Include how the components of a system are controlled together and what the efforts
of the control methods are on the system. Consider both upstream and downstream
processes installed under this Contract.

Train personnel to be able to implement start-up and shutdown procedures for each

piece of equipment individually, as well as the start-up and shutdown of the systems
comprising the equipment. This instruction shall include normal operation, alternative
operations, and emergency operations.

Operations personnel should understand the functions of the instrumentation
installed under this Contract, describing the individual components and how each
component is used in monitoring and/or controlling equipment and/or processes
installed under this Contract. They should understand the operating modes possible
as a result of the installations made under this Contract.

Operations personnel will be trained to locate the probable source of system
inefficiency, determine the symptoms, establish the probable cause, and re-stabilize
system efficiency for systems installed under this Contract.

Training shall include taking necessary precautions for safe operation of the
equipment, instrumentation, and control system as well as emergency procedures for
equipment and systems installed under this Contract.

Course materials to be used for training Owner’s operation personnel include:
Process control videotapes as described earlier in this Section.

Pertinent portions of the O & M Manuals, including start-up procedures,
shutdown procedures, descriptions of equipment, instrumentation functions,
modes of operations, control and monitoring instructions, trouble-shooting
instructions and process control instructions.

Detailed course outlines and operations guides for equipment and
processes for field use. The operations guide shall include general, start-up,
shutdown, optimization, and emergency operating procedures.

Methods of training Owner’s operations personnel shall include a field training
program at the Owner’s site consisting of classrooms and hands-on training using
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the Owner’s equipment and systems.

Effectiveness of training operations personnel shall be assessed through written and
in-the-field skills evaluation to the trainees. The evaluations shall be designed to
determine the trainees’ ability to control the processes, as well as their ability to
operate the equipment. The performance of each trainee shall be classified as
“satisfactory-operations” (demonstrates basic knowledge and performance of
standard operating procedures) or “unsatisfactory-operations’ (demonstrates basic
knowledge and performance of process control strategies), or “unsatisfactory-
process” (requires more training to demonstrate basic knowledge and performance of
process control strategies). All unsatisfactory evaluations shall include
recommendations for corrective action.

The field training program shall not include the time required for system start-up
instructions or the acceptance test.

1.6 O & M MANUAL CONTENTS BY VOLUME. Neatly word-processed table of
contents for each volume, arranged in systematic order, shall include the following:

Contractor, name of responsible principal, address, fax number, and
telephone number.

A list of products required to be included, indexed to content of the volume.

For each product list name, address, fax number and telephone number of
subcontractor or installer.

Identify area of responsibility of each sub-contractor or installer.

Identify local source of supply for parts and replacement.

Identify each product by product name and other identifying symbols as set
forth in Contract Documents.

All sheets, pages, drawings, and etc. shall have ID printed on it including
Contract number, volume name, and number and location.

1.6.01 Product Data. Include only those sheets that are pertinent to the specific
product. Annotate each sheet to clearly identify specific product or part installed,
data references applicable and delete data references not applicable for this
installation.

1.6.02 Drawings. Supplement product data with drawings as necessary to illustrate
clearly the relations of component parts of equipment, systems, control and flow
diagrams. Include DWSD Tag Numbers.
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Coordinate drawings with information in Master Specification Section 1150, Project
Record Documents and photographs, to assure correct illustration of completed
installation.

Project Record Documents shall not be used as maintenance drawings.

1.6.03 Written text to supplement product data for specific installations. Organize in
consistent format under separate headings for different procedures. Provide logical
sequence of instructions for each procedure. Describe how complete system is to
operate.

1.6.04 Warranty, Bond & Service Contracts. Provide copies of pertinent information
related to each warranty, bond, and service Contract issued. Provide information
sheet for DWSD's personnel that explain proper procedures in event of failure and
provides instances that might affect validity of warranties or bonds.

1.6.05 Training Manuals. Training Manuals used in training courses shall become
part of the O & M Manual.

1.7 MATERIALS & FINISHES MANUAL. Provide manual that details architectural
products, applied materials, and finishes for the project. Include the following
information:

Manufacturer’s data, giving full information on products.

Catalog number, size, composition.

Color and texture designations.

Information required for re-ordering special-manufactured products.
Instructions for care and maintenance.

Manufacturer’s recommendation for types of cleaning agents and methods.

Cautions against cleaning agents and methods that are detrimental to
product.

Content, for moisture-protected and weather-exposed products:
Manufacturer’s data and applicable standards.
Chemical composition.

Details of installation.
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Recommended schedules and instructions for inspection cleaning,
maintenance and repair.

Additional requirements for maintenance data as required by other sections
of the Specifications.

1.8 COMPONENT SYSTEMS MANUALS. A separate O & M Manual volume is
required for each system including electrical, mechanical, instrumentation,
communication and other packaged systems as identified by contract documents.

1.8.01 Descriptive Contents. Each manual shall include a table identifying each piece
of equipment, each associated control or instrument, location of the equipment,
location of control or instrument and the function of each equipment, control or
instrument. The manual shall detail the following detailed descriptions:

Charts of equipment, systems, component parts, model number, name plate
data, assembly drawings, and tag numbers with location and function of
each piece of equipment, instrument or valve.

Function, normal operating characteristics, and limiting conditions for both
the system, sub-system and the component parts.

Performance curves, engineering data and tests.

Complete nomenclature and commercial number of replaceable parts.
Circuit directories of panel boards, electrical service, controls and
communications.

As-installed color-coded wiring diagrams.

Instrument loop diagrams showing the path that a control or instrumentation
signal takes from its origin to the action it takes.

An electrical schematic for each item as installed.

A chart listing the controls/instruments in a loop identifying the equipment's
abbreviated symbol, a description of the symbol, design criteria, process
flow, quantity supplied, and manufacturer's model and serial number.

List of special tools required to service equipment and/or systems including
where they are stored.

Original manufacturer's parts list, illustrations, assembly drawings, and
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diagrams required for maintenance.

Predicted life of parts subject to wear.

Items recommended to be stocked as spare parts.
As-installed control diagrams.

Each Contractor's coordination drawings.

Reference drawing which shows equipment, instrument or valve location.

Manufacturer's model and serial number.
Valve actuator type (manual, hydraulic, electric or pneumatic).

Local services (process water and air, drains, HVAC, natural gas and
steam).

1.8.02 Operations Content. The manuals shall detail the following operational
descriptions:

Routine, normal, summer, winter, special, abnormal and emergency O & M

instructions to include sequences required.

Regulation, control, setting, stopping, shut-down, and emergency
instructions.

Disassembly, repair, re-assembly, alignment, adjustment and checking
equipment.

Manufacturer's printed operating and maintenance instructions.

List of original manufacturer's spare parts, manufacturer's current prices,

and recommended quantities to be maintained in storage.

Procedures to handle potential overloads, power outage, and breakdown.

Identify alarms by equipment location and action to correct.

Equipment safety features, requirements, and potential hazards.

Programming manuals for programmable devices including list of standard

programming.

Function, normal operating characteristics, and limiting conditions.
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Performance curves, engineering data and tests.

1.8.03 Maintenance Contents. The manuals shall identify the following detailed
maintenance and preventative maintenance descriptions:

Type and frequency of preventive maintenance activities required.
Guide to "trouble-shooting", disassembly, repair, and re-assembly.
Alignment, adjusting, and checking.
Servicing and lubrication schedule.

List of lubricants required together with cross-referenced equivalent oils and
greases.

Manufacturer's printed operating and maintenance instructions. (This is not
to be a generalized catalog of the entire product line.)

List of original manufacturer's spare parts, manufacturer's current prices,
and recommended quantities to be maintained in storage.

1.8.04 Miscellaneous Details. The manual shall identify the following miscellaneous
details:

DWSD Z file number reference to the part, equipment or system.

Prepare and include additional data when the need for such data becomes
apparent during instruction of DWSD's personnel.

Additional Requirements for O & M Data required by sections of
Specifications.

1.9 SUBMITTAL SCHEDULE.

1.9.01 Equipment Manuals. Ten (10) copies of the O & M Instruction Manual for each
piece of equipment shall be submitted to the Engineer with delivery of the equipment.

1.9.02 System O & M Manuals. Ten (10) copies of the system O & M Manuals,
bound and indexed shall be submitted to the Engineer 90 days prior to demonstration
tests for review and approval. Systems O & M Manuals shall be complete except for
field results and refinements added as result of demonstration and phase-over.

Submit ten (10) hard copies and ten (10) electronic copies (CD’s) in
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PDF/CAD/WORD Format of the Final Equipment and Systems O & M Manuals,
bound and indexed and submitted to the Engineer prior to the Substantial Completion
of New Facilities under this Contract.

1.9.03 Training Manuals: Submit two (2) sets of DVD’s of the video recording of the
training programs for the O&M staff; two sets of DVD'’s of the overview training video
recording for supervisory staff. Copies of approved training manuals shall be
provided to all trainees.

Any modifications required after final O & M submission shall be made to the
manuals by issuance of addenda in the form of change pages to the manual. The
addenda will identify where the new data is to be inserted, what data is to be
removed, new index sheets as necessary, DWSD Z file list of shop drawings and
submittals. Contractor shall submit information in accordance with Master
Specification Section 1080, Project Submittals.

PART 2 - PRODUCTS

2.1 0 & M MANUALS.

2.1.01 Binders. The manuals shall be supplied in binders as described in Paragraph
1.4.

2.1.02 Electronic Version. An electronic version of the word-processed portions of
the manuals shall also be provided on owner-approved media. The electronic
version manuals must be capable of being read, edited and printed. The format and
file size requirements of the O & M Manuals will be as approved by the Owner and
suitable for use in the Owner’s current on-line O&M Software. Format will be
provided to the Contractor upon request.

The on-line O & M Manual shall include text, hyper-text, hyper-graphics,
photographs, CAD drawings, scanned images, and video clips.

The Contractor shall research all necessary sources of reference materials and
prepare original written text for an informative narrative, describing the function of
each facility, system, and component. The narrative portion of the on-line O & M
Manual shall be enhanced by linking key words and references in the text to pertinent
reference information such as manufacturer's manuals, CAD drawings, photographs,
and video clips. Linking, through the use of hyper-text and hyper-graphics, shall
connect the parts of the manual through a point-and-click user interface. The on-line
computerized O & M Manual shall be developed for use in the owners system. The
Contractor shall provide all hardware and software necessary to view and maintain
the on-line computerized O & M Manual.

The on-line computerized O & M Manual shall include the following sections:
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Introduction of the facility to include all new, rehabilitated, and retained
facilities.

Facility-specific narratives include system overview, process operation,
design criteria, and standard operating procedures.

System-wide narratives shall include system overview and design criteria.

Standard operating procedures shall address start-up, shutdown, normal
and abnormal conditions, troubleshooting, monitoring and reporting
requirements, laboratory procedures, and emergency response
requirements.

2.2 BACK-UP BATTERY. Back-up batteries shall be supplied for all units requiring
back-up batteries with sufficient capacity in accordance with manufacturer
requirements. Standby and shelf life of the batteries shall be at least 5 years. Only
training personnel shall be allowed to replace and maintain back-up batteries.

PART 3 - EXECUTION

Not used

End of Section
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SECTION 01170

WARRANTIES AND BONDS

PART | - GENERAL

1.1 SCOPE. This section covers the consolidation and submittal of all specified
warranties, bonds, and extended service and maintenance contracts together as one
package. This section builds upon Articles 4 and 13 of General Conditions (Exhibit

C) of the Agreement.

1.2 SUBMITTALS.

1.2.01 Certifications. Assemble and submit two duplicate sets of all warranties,
bonds, and service or maintenance contracts in 3-ring binders. All warranties,
bonds, and maintenance or service contracts shall be signed and executed by the
responsible contractor, sub-contractor, supplier, and manufacturer.
Submit warranties, bonds, and service/maintenance contracts to Engineer
immediately prior to Final Completion. Provide two signed originals of each
document.
1.2.02 Format. Prepare duplicate binders. Each binder shall have a detailed Table
of Contents neatly typed, following the sequence of the Specifications. Provide
complete information for each item as follows:

Product or work item.

Contractor that installed Product or Work Item, with address, telephone,
faxes and E-mail address, and the name of responsible principal.

Scope.
Date of beginning of warranty, bond, or service and maintenance contract.
Duration of warranty, bond, or service and maintenance contract.
Provide the following information for use by DWSD personnel:
Proper procedure in case of failure.
Instances that might affect the validity of warranty or bond.

Maintenance or Service Contractor, with address, telephone, faxes and E-
mail numbers, and the name of responsible principal.
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All warranties, bonds, and service or maintenance contracts shall be on 8-1/2 inch x
11-inch (21.6 x 27.94 cm) paper punched for standard 3-post binder. Fold larger
sheets to fit into binders.

Provide commercial quality, 3-post binders, with durable and cleanable plastic covers
with maximum post width of two (2) inches (5.08 cm).

Use index tab sheets keyed to the table of contents listing to separate each warranty
or bond. Provide full information, using separate typed sheets as necessary.

1.3 WARRANTY. Even if not specifically stated in the Master Specifications,
warranties are required for all work. All work specified to be designed or supplied by
the Contractor shall be guaranteed to perform as specified. Any service material,
equipment required because of the defect, or additional repairs required due to the
defect shall be supplied without charge.

All parts of the work or equipment shall be warranted to be free from defects in
workmanship, design and materials. In the opinion of the Engineer, if any part of the
equipment should fail during the warranty period, it shall be replaced and the unit(s)
restored to service at no expense to the Owner. Then, the one-year warrantee
period shall begin again for that item after repair of equipment and other parts
repaired in system. Repairs shall be performed expeditiously as directed by
engineer.

Warranty from the manufacturer shall be provided for all major pieces of equipment
supplied under this Contract. The manufacturer's warranty period shall be
concurrent with the Contractor's running at a minimum of one (1) year from date of
Project Substantial Completion, unless otherwise specified. The Engineer reserves
the right to request warranties for equipment not classified as major. The Contractor
shall still warrant equipment not considered to be "major" in the Contractor's
one-year warranty period even though certificates of warranty may not be required.
This warranty from the manufacturer shall not relieve the Contractor of his one-year
warranty starting at the time of Project Substantial Completion.

1.3.01 Commencement of Warranty Period. The Contractor shall guarantee all parts
of the Contract Work for one year from date of “Project Substantial completion”,
unless otherwise specified. The Contractor shall remove and replace, or repair in a
manner satisfactory to the Engineer, at no cost to the Owner, all parts of the Work,
including equipment, which in the opinion of the Engineer prove defective either in
material, workmanship or operation. The Contractor shall supply without charge any
service, material or equipment required because of such defect. The Contractor shall
also guarantee the design and performance of the Work specified, Work repaired or
replaced.

If the Owner chooses to occupy and/or use any completed portion of the Work or
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piece of equipment prior to “Project Substantial Completion”, the Contractor shall
provide extended warranty services for that particular portion of Work or piece of
equipment for the duration between the day of occupancy or use by the Owner and
Project Substantial Completion. Furthermore, one (1) additional year of warranty for
such portion of the Work or piece of equipment shall be provided and shall begin on
the date of Project Substantial Completion, unless otherwise specified.

The guarantee of operation, materials, workmanship, design, and performance for all
equipment and Work replaced or repaired shall be continued for the remainder of the
extended warranty period starting after the date of written acceptance of replacement
or repair for that particular portion of the Work or piece of equipment and the Project
Substantial Completion plus one (1) additional year of warranty following the Project
Substantial Completion, unless otherwise specified..

PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

Not Used.

End of Section
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SECTION 01180
EQUIPMENT, MATERIALS, PARTS AND TOOLS
PART 1 - GENERAL

1.1 SCOPE. This section includes general provisions applicable to the furnishing
and installation of material and equipment and delivery of all spare parts,
maintenance items, tools and all other required items under this contract. The
Contractor shall provide specific equipment, materials, parts, and tools as referenced
in other Master Specification Sections. This section identifies general requirements
common to other Master Specification Sections. Where provisions of other sections
conflict with those in this section, the more stringent of the requirements shall apply.

Unless otherwise provided for in the technical Master Specification Sections, this
Section shall govern the packaging, delivery and acceptance of equipment,
materials, spare parts, maintenance items and special tools. The Contractor shall
refer and adhere to the applicable requirements of other Master Specification
Sections within Division 01, General Requirements as applicable.

1.2 GENERAL.

1.2.01 Coordination. Contractor shall coordinate all details of the equipment with
other related parts of the work, including verification that all structures, piping, wiring,
and equipment components are compatible. Contractor shall be responsible for all
structural and other alterations in the work required to accommodate equipment
differing in dimensions or other characteristics from that contemplated in the Contract
Drawings or Specifications.

1.2.02 Governing Standards. Where standards, codes or specifications are referred
to by full name or abbreviation, the reference is to published standards, codes,
specifications, tests or recommended methods of trade, industry or governmental
organizations. These standards shall include all of the latest amendments and errata
applicable at the time the bids are taken.

1.3 QUALITY ASSURANCE.

1.3.01 Manufacturer’s Qualifications. Unless specifically named in the technical
Master Specification Section, a manufacturer shall have furnished equipment of the
type and size specified which has been in successful operation for not less than the
past 5 years.

1.3.02 General Equipment Stipulations. Material and equipment shall conform to all
applicable specifications and standards.
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Material and equipment shall comply with size, make, type, and quality specified, or
as specifically approved in writing by the Engineer.

Design, fabricate, and assemble in accordance with the best engineering and shop
practices.

Manufacture like parts of duplicate units to standard size and gauges, to be
interchangeable. Two or more items of the same kind shall be identical, by the same
manufacturer.

Equipment capacities, sizes, and dimensions shown or specified shall be met unless
variations are specifically approved in writing.

Do not use material or equipment for any purpose other than that for which it is
designed or specified.

1.4 SUBMITTALS.

1.4.01 Schedule of Submittals. Within 30 days after the Notice to Proceed, the
Contractor shall submit a list containing product data and related information for
materials and equipment proposed to be furnished in accordance with Master
Specification Section 01080, Project Submittals.

Operation and Maintenance Manuals shall be submitted in accordance with Master
Specification Section 01160, Training and Operations & Maintenance Manuals.

Each equipment item shall be certified "factory tested" prior to shipment to the project
site. A report of such tests shall be submitted to the Engineer prior to installation of
the item. Certified curves are required for all pumps.

1.4.02 Equipment and Material List. The Contractor shall furnish 10 copies of the
‘Equipment Parts List’ and/or ‘Spare Parts Lists’ to the Engineer. These lists shall
give Job Title, Contract number and a numerical list, including quantity and
description of all equipment and spare parts to be delivered under the Contract. The
Contractor shall supplement the list by written notification referencing ‘Equipment
Parts List’ and/or ‘Spare Parts List’, with updated information such as expected date
of shipment and delivery. Provide not less than 4 weeks notice so that storage
identification number can be assigned by the owner. The Contractor shall list
approximate number of containers, their dimensions, and gross weights, and furnish
copies of actual invoices for each item to substantiate the delivery cost of each item.

Equipment and spare parts are intended solely for the purpose of replacing
equipment and worn parts in due course of time to minimize equipment downtime. If
equipment or parts prove inherently defective in operation or workmanship during the
period of the Contract and the guarantee period, then spares for such items shall
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also be suspected of like defects and shall also be replaced by the Contractor. Spare
parts are for DWSD’s use and are not to be used by the Contractor for achieving
compliance with the operational requirements of the Contract.

1.4.03 Special Tools. Manufacturers of equipment and machinery shall furnish 2 sets
of any special tools (including grease guns or other lubricating devices) required for
normal adjustment, operation, maintenance, and disassembly, together with
instructions for their use. The Contractor shall preserve and deliver to DWSD these
tools and instructions in good order before completion of the Contract. Tools shall be
high-grade, smooth, forged, alloy, tool steel. Grease guns shall be lever-type.

Special tools are considered to be those tools which because of their limited use are
not normally available, but which are necessary for the particular equipment. Special
tools shall include any type of tool that has been specially made for use on an item of
equipment for assembly, disassembly, repair, adjustment or maintenance.
Equipment requiring special devices for lifting or handling shall be furnished
complete with those devices. Special tools shall be delivered at the same time as
the equipment to which they pertain. The Contractor shall properly store and
safeguard such special tools until completion of the work, at which time they shall be
delivered to DWSD.

A separate set of special tools shall be furnished with each separate item of
equipment.

As directed, the Contractor shall furnish and erect one or more neat and substantial
steel wall cases with flat key locks and clips or hooks to hold each tool in a
convenient arrangement.

1.5 DELIVERY, STORAGE, AND HANDLING.

1.5.01 Packaging. Packaging shall be in accordance with the best practices of the
industry for the shipment and long term storage of parts and equipment. A letter from
the manufacturer shall be sent, well before shipment, stating his recommended
packaging, for approval. This approval shall not relieve the Contractor of full
responsibility for proper packaging. Packaging shall be such that no stresses are
imposed on the contents. The container and the filler material shall thoroughly
insulate the contents against any reasonable shock or other abuses inherent in
shipping, handling, and unloading. Packaging shall protect the contents from external
dirt, dust and moisture and damage from other causes. Contents susceptible to the
effects of atmospheric corrosion shall be protected by means of sealed plastic wraps
with desiccant agents, grease coatings or other proper means.

The outside of each shipping container shall have the following information firmly
fastened and legibly posted:

Contract No., Contract Title and Specification, Item Number and Storage
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Identification Number.

LT} ”

The words “Equipment”, “Spare parts”, “Special Tools..., etc.

Complete equipment description if a single unit or item. Provide a list of
contents (name equipment) and description and number of each spare item
in an attached envelope with bill of lading for multiple contents.

Name and address of manufacturer and other unidentifiable information
regarding the contents;

Special instructions as to correct lifting, moving and storage of the container
and any other precautionary notes.

The gross shipping weight of the container.

1.5.02 Preparation for Shipment. All equipment shall be suitably packaged to
facilitate handling and to protect against damage during transit and storage. All
equipment shall be boxed, crated, or otherwise completely enclosed and protected
during shipment, handling, and storage. All equipment shall be protected from
exposure to the elements and shall be kept dry at all times.

Painted surfaces shall be protected against impact, abrasion, discoloration, and other
damage. Painted surfaces which are damaged prior to acceptance of equipment
shall be repainted to the satisfaction of the Contractor.

Grease and lubricating oil shall be applied to all bearings and similar items.

Each item of equipment shall be tagged or marked as identified in the delivery
schedule or on the Shop Drawings. Complete packing lists and bills of material shall
be included with each shipment.

1.5.03 Transportation and Handling. Arrange deliveries of products in accordance
with construction schedules. Coordinate deliveries to avoid conflict with work and
conditions at the site.

Deliver products in undamaged condition, in manufacturer's original containers or
packaging, with identifying labels intact and legible.

Immediately on delivery, inspect shipments to assure compliance with requirements
of Contract Documents and approved submittals. Verify that products are properly
protected and undamaged.

Provide equipment and personnel to handle products by methods to prevent soiling
or damage to products or packaging.
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1.5.04 Delivery and Acceptance. Major deliveries shall be scheduled in advance with
the Engineer to allow effective inspection at the time of delivery. All deliveries of
equipment and spare parts at the site shall be made in the following sequence:

The carrier shall enter the Site and report to the guard on duty stating his
business, the nature of his shipment, and desired destination within the Site.

The carrier shall report to the Contractor’s Superintendent on duty at the
Site. Thereafter, the packages shall be delivered, with the Engineer present
before unloading, at the site.

The Contractor shall aide the Engineer in his inspection of the container
contents and correctly repack the container after inspection according to the
instructions of the manufacturer for long term storage.

Equipment and spare parts will only be accepted by the Engineer if:

The Container has no visible signs of extensive damage, mutilation or
contamination.

Contents are all present, packed and labeled correctly, are undamaged and
properly prepared for long term storage.

Components are packaged to allow ready access for required “in storage”
maintenance procedures as noted in the manufacturer’s storage
instructions.

Manufacturer’s long term storage instructions and spare units installation of
the procedures accompany or have preceded the shipment. This
requirement may be waived by the Engineer if no particular care or special
instructions are deemed necessary or if such information already appears in
the previously approved submittals.

1.5.05 Storage and Protection. The Contractor shall furnish a covered, weather-
protected storage structure providing a clean, dry, non-corrosive environment to
store items delivered to the sites. Locate on-site storage facilities in areas approved
by the Engineer. When adequate storage space is unavailable on the site, the
Contractor shall make its own arrangements for storing equipment off-site as
required at his own cost. Temporary indoor/outdoor storage may be available to the
Contractor at the following DWSD facilities: Central Services Facility (CSF), Water
Works Park WTP, and Springwells WTP. The Contractor shall obtain approval in
writing from DWSD Facility Manager prior to entering site.

The storage structure shall be properly protected, guarded, and the equipment shall
be stored as specified. Storage of equipment shall be in strict accordance with the
manufacturer’s "storage instructions" storage procedures include but are not limited
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to connection of heaters, placing of storage lubricants in equipment, etc. Corroded,
damaged, or deteriorated equipment and parts shall be replaced before acceptance
of the project. Equipment and materials not properly stored will not be included in a
payment estimate.

All materials and equipment shall be handled and stored by the Contractor before,
during, and after shipment in a manner to prevent warping, twisting, bending,
breaking, chipping, rusting, theft, or damage of any kind to the material or equipment.

Store products with seals and labels intact and legible. Store products subject to
damage by the elements in weather-tight enclosures. Maintain temperature and
humidity within the ranges required by manufacturer's instructions.

Store fabricated products above the ground, on blocking or skids to prevent soiling or
staining. Cover products that are subject to deterioration with impervious sheet
coverings, and provide adequate ventilation to avoid condensation.

Pumps, motors, electrical equipment, and all equipment with antifriction or sleeve
bearings shall be stored in weathertight structures maintained at a temperature
above 60 F (15.5 C). Equipment, controls, and insulation shall be protected against
moisture and water damage. All space heaters furnished in equipment shall be
connected and operated continuously.

Store loose granular materials in a well-drained area on solid surfaces to prevent
mixing with foreign matter.

Cement and sand shall be stored under a roof and off the ground and shall be kept
completely dry at all times. All structural and miscellaneous steel and reinforcing
steel shall be stored off the ground in a manner to prevent accumulations of dirt,
grease, standing water and to minimize rusting. Beams shall be stored with the webs
vertical. Pre-cast concrete beams shall be handled and stored in a manner to
prevent accumulation of dirt, standing water, staining, chipping, or cracking. Brick,
block, and similar masonry products shall be handled and stored in a manner to
minimize breakage, chipping, cracking, and spalling.

Contractor shall arrange storage in a manner to provide easy access for inspection
and make periodic inspections of stored products to assure that products are
maintained under specified conditions, free from damage or deterioration.
Contractor shall provide substantial coverings as necessary to protect installed
products from traffic damage and subsequent construction operations. Contractor
shall remove coverings when no longer needed.

The Contractor shall be responsible for all material, equipment, and supplies sold
and delivered to DWSD under this Contract until final inspection of the work and
acceptance by DWSD. In the event any materials, equipment, and supplies are lost,
stolen, damaged, or destroyed prior to final inspection and acceptance, the

Great Lakes Water Authority GLWA
01180-6



DIVISION 01 MASTER SPECIFICATIONS
EQUIPMENT, MATERIALS, PARTS AND TOOLS Version 2.1

Contractor shall replace same without additional cost to DWSD.

All materials which, in the opinion of the Engineer, have become so damaged as to
be unfit for the use intended or specified shall be promptly removed from the site.
The Contractor shall receive no compensation for the damaged material or its
removal.

Should the Contractor fail to take proper action on storage and handling of
equipment supplied under this Contract, within 7 days after written notice to do so
has been given, DWSD retains the right to correct all deficiencies identified in written
notice and deduct the cost associated with these corrections from the Contract.
These costs may be comprised of expenditures for labor, equipment usage,
administrative, clerical, engineering, and any other costs associated with making the
necessary corrections.

After installation, all equipment shall be adequately protected from further
construction activities.

Coated surfaces shall be protected from impact, abrasion, discoloration and other
damage. All coated surfaces damaged shall be recoated.

Equipment and materials shall not show any pitting, rust, decay, or other deleterious
effects of storage when installed in the Work.

1.5.06 Storage and Handling. Because of the long period allowed for construction,
special attention shall be given to the storage and handling of equipment on site. As
a minimum, the procedure outlined below shall be followed:

The Contractor shall furnish details of storage facilities and instructions for
storage for approval prior to shipment.

Equipment shall not be shipped until accepted by the Engineer. The intent
of this requirement is to reduce on-site storage time prior to installation
and/or operation. Under no circumstances shall equipment be delivered to
the site more than one month prior to installation without written
authorization from the Engineer. Equipment shipped to the site shall be
stored in accordance with the requirements of this section. Operation and
maintenance data as described in Master Specification Section 01160,
Training and Operations & Maintenance Manuals shall be submitted to the
Engineer for review prior to shipment of equipment.

All equipment having moving parts such as gears, electric motors, etc.,
and/or instruments shall be stored in a temperature and humidity controlled
building accepted by the Engineer, until such time as the equipment is to be
installed. All equipment shall be stored fully lubricated with oil, grease, etc.,
unless otherwise instructed by the manufacturer.
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Manufacturer's storage instructions shall be carefully followed and a written
record of this kept by the Contractor.

Moving parts shall be rotated a minimum of once weekly to ensure proper
lubrication and to avoid metal-to-metal "welding.” Upon installation of the
equipment, the Contractor shall start the equipment once weekly for an
adequate period of time to ensure that the equipment does not deteriorate
from lack of use.

Lubricants shall be changed upon completion of installation and as
frequently as required thereafter during the period between installation and
acceptance. Mechanical equipment to be used in the work when stored for
longer than ninety (90) days shall have the bearings cleaned, flushed and
lubricated prior to testing and startup.

Prior to acceptance of the equipment, the Contractor shall have the
manufacturer inspect the equipment and certify that its condition has not
been detrimentally affected by the long storage period. Such certification
shall be deemed to mean that the equipment is judged to be in a condition
equal to that of equipment that has been shipped installed, tested, and
accepted in a minimum time period. As such, the manufacturer will
guarantee the equipment equally in both instances. If such a certification is
not given, the equipment shall be judged to be defective. It shall be
removed and replaced at the Contractor’s expense.

1.6 WARRANTY. Submit warranties from manufacturer and for other construction
as specified in Master Specifications Section 01170, Warranties and Bonds and
related technical Sections.

PART 2 - PRODUCTS

2.1 SERVICE CONDITIONS.

2.1.01 Elevation. The elevation of Detroit is approximately 580 feet (176.8 m) above
mean sea level. All equipment furnished for this project shall be designed to meet
stipulated conditions and to operate satisfactorily at this general elevation.

2.2 WORKMANSHIP AND ACCEPTANCE OF MATERIALS AND EQUIPMENT.
Equipment Supplier shall guarantee all equipment against faulty or inadequate
design, improper assembly or erection, defective workmanship or materials, and
leakage, breakage, or other failure. Materials shall be suitable for service conditions.

All equipment shall be designed, fabricated, and assembled in accordance with
recognized and acceptable engineering and shop practice. Individual parts shall be
manufactured to standard sizes and thicknesses so that repair parts, furnished at any
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time, can be installed in the field. Like parts of duplicate units shall be
interchangeable. Equipment shall not have been in service at any time prior to
delivery, except as required by tests, and shall be identified properly by part name,
manufacturer, and year manufactured.

Except where otherwise specified, structural and miscellaneous fabricated steel used
in equipment shall conform to AISC standards. All structural members shall be
designed for shock or vibratory loads. Unless otherwise specified, all steel which
will be submerged, all or in part, during normal operation of the equipment shall be at
least 1/4 inch (6.4 mm) thick.

Only new materials and equipment shall be incorporated in the work. All materials
and equipment furnished by the Contractor shall be subject to the inspection and
acceptance of the Engineer. No material shall be delivered to the work if the
Engineer objects.

The Contractor shall furnish facilities and labor for handling and inspection of all
materials and equipment. When requested by the Engineer, the Contractor shall
submit samples of materials for such special tests as may be necessary to
demonstrate conformance to the specifications. Such samples shall be furnished,
stored, packed, and shipped as directed at the Contractor's expense. Except as
otherwise noted, DWSD will make arrangements for and pay for these tests.

The Contractor shall submit data and samples sufficiently early to permit
consideration and acceptance before materials are necessary for incorporating in the
work. Any delay of acceptance resulting from the Contractor’s failure to submit
samples or data promptly shall not be used as a basis of claim against DWSD.

In order to demonstrate the proficiency of workmen or to facilitate the choice among
several textures, types, finishes, and surfaces, the Contractor shall provide such
samples of workmanship or finish as may be required.

The materials and equipment used on the work shall correspond to the approved
samples or other data.

The Contractor shall submit ample evidence that each and every part of the
materials, machinery, and equipment to be furnished are of a reliable make and of a
type that has been in successful operation within the continental United States. An
installation of any experimental or untried type of apparatus, material, or machinery
shall not be allowed by the Engineer.

The equipment specified herein shall be carefully designed and installed to ensure
that all required functions shall perform adequately within the specified degree of
precision. Each unit shall operate with each of the other parts of the equipment to
provide a completely integrated system that shall operate to the satisfaction of the
Engineer.
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All equipment, machinery, parts, and assemblies thereof, entering into the work shall
be tested as specified. Unless waived in writing by the Engineer, all field and
operating tests shall be made in the presence of the Engineer or its authorized
representative. When such a waiver is issued, sworn statements in duplicate of the
tests made and the results thereof shall be furnished to the Engineer by the
Contractor or manufacturer. Costs of all tests and trials specified shall be borne by
the Contractor, unless noted otherwise, and shall be included in the contract price.

The Contractor shall submit copies of welding procedures for all welding. Welders
and welding operators shall be in accordance with the qualification requirements of
the AWS Code. Welders and welding operators for stainless steel shall pass
qualification tests using stainless steel filler metal and procedures developed for
stainless steel. Procedures, welder, and operator qualifications shall be certified by
an independent testing laboratory retained and paid by the Contractor.

The Contractor shall not start fabrication of the work until the Engineer receives
written acceptance of the proof of welding procedures from the Designer for each
type of weld.

The Contractor shall submit copies of mill certificates for each type of rolled steel and
as required in the specifications. The Contractor shall not start fabrication of the
work until the Engineer receives written acceptance of all mill certificates from the
Contractor.

2.3 ACCESSORIES.

2.3.01 Safety Guards. All equipment shall be provided with removable safety guards
around rotating, reciprocating, or other moving parts.

The safety guards shall conform to MIOSHA requirements.

Safety guards shall be constructed of 12 USS Gage (2.7 mm) or thicker galvanized
or aluminum-clad sheet steel or from 1/2 inch (1.3 cm) mesh galvanized expanded
metal.

All necessary supports and accessories shall be provided for each guard. Supports
and accessories, including bolts, shall be galvanized. All safety guards in outdoor
locations shall be designed to prevent the entrance of rain and dripping water.

2.3.02 EQUIPMENT BASES. Unless otherwise indicated or specified, all equipment
shall be installed on concrete bases at least 6 inches (15.2 cm) high. Cast iron or
welded steel adjust space baseplates shall be provided for pumps, compressors, and
other equipment. Each unit and it's drive assembly shall be supported on a single
baseplate of neat design.
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All metal surfaces in contact with concrete shall be coated with 12 to 20 dry mils
(0.30 - 0.51 mm) of bitumastic paint.

Baseplates shall have pads for anchoring all components, and adequate grout holes.
Baseplates for pumps shall have a means for collecting leakage and a threaded
drain connection. Baseplates shall be anchored to the concrete base with suitable
anchor bolts and the space beneath filled with grout, unless indicated otherwise.

2.3.03 Anchor Bolts. Anchor bolts shall be provided in accordance with Master
Specification Sections 05550, Anchor Bolts and Expansion Bolts. Equipment
suppliers shall furnish suitable anchor bolts for each item of equipment. Anchor bolts,
together with templates or setting drawings, shall be delivered sufficiently early to
permit setting the anchor bolts when the structural concrete is placed.

The Contractor shall furnish all other necessary bolts, anchor bolts, nuts, washers,
plates, and bolt sleeves.

Anchor bolts shall be at least 3/4 inch (1.9 cm) in diameter unless otherwise
specified.

Unless otherwise indicated or specified, anchor bolts for items of equipment mounted
on baseplates shall be long enough to permit 1-1/2 inches (3.8 cm) of grout beneath
the baseplate and to provide adequate anchorage into structural concrete.

2.3.04 Electric Motors. Unless otherwise specified or permitted, all electric motors
furnished and installed by the Contractor shall conform to Master Specification
Section 16220, General Purpose Induction Motors-Procurement.

2.3.05 Shop Painting. All steel and iron surfaces shall be protected by suitable
coatings applied in the shop in accordance with Master Specification Section 09900,
Painting. Surfaces, which will be inaccessible after assembly, shall be protected for
the life of the equipment.

Coatings shall be suitable for the environment where the equipment is installed. The
manufacturer at the factory shall apply a prime and one finish coat.

The second finish coat shall be applied in the field. Shop applied coatings shall be
compatible with field applied coatings.

Paint equipment according to DWSD color code. Color of equipment not listed will
be as selected by the Engineer or as noted in the detail Specifications.

2.3.06 Spare Parts. The Contractor shall furnish complete spare parts for
equipment. For each spare part, the Contractor shall provide the part name,
manufacturer, year manufactured, address and telephone number.
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Product data submitted for all items of equipment shall include complete current
published parts information. Information shall clearly show the manufacturer's
recommended spare parts and should be supplied as a minimum by the Contractor.

2.3.07 Bearings. All bearings, including those provided in gearboxes, drives, and
reducers, except those furnished as an integral part of electric motors, shall conform
to the requirements specified herein.

All bearings shall be anti-friction type constructed completely of stainless steel
material specially selected for the service required. The bearings shall have a B-10
life, without adjustment factors, of 40,000 hours accept as otherwise defined in
technical Master Specification Sections.

All bearings shall be equipped with double seals and cap to completely prevent the
intrusion of dirt, dust, water, sludge, chemical, etc., from entering the bearing. The
seals shall be effective in preventing the entrance of water from a high pressure
hose.

All bearings shall be oil or grease lubricated. The use of permanently sealed, grease
lubricated bearings will not be acceptable unless specifically called for in the detailed
specification for equipment items. A dipstick or a sight glass arranged to permit
visual inspection of lubricant level shall be provided on each unit.

Bearing selection shall be based upon the most severe duty of the unit while
operating continuously for 24 hours a day, 7 days per week, with an appropriately
selected service factor based on the manufacturers published data.

2.3.08 Lubrication. Equipment shall be adequately lubricated by systems which
require attention no more frequently than weekly during continuous operation.
Lubrication systems shall not require attention during startup or shutdown and shall
not waste lubricants.

Lubricants of the types recommended by the equipment manufacturer shall be
provided in sufficient quantities to fill all lubricant reservoirs and to replace all
consumption during testing, startup, and operation prior to acceptance of equipment
by Engineer. Unless otherwise specified or permitted, the use of synthetic lubricants
will not be acceptable.

Lubrication facilities shall be convenient and accessible. QOil drains and fill openings
shall be easily accessible from the normal operating area or platform. Drains shall
allow for convenient collection of waste oil in containers from the normal operating
area or platform without removing the unit from its normal installed position.

During start-up and throughout the Maintenance Period, the Contractor shall properly
lubricate all equipment furnished under this Contract.
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2.3.9 Grease, Oil, and Fuel. All grease, oil, and fuel shall be furnished with the
respective equipment.

The Contractor shall be responsible for changing the oil in all drives of mechanical
equipment after initial break-in of the equipment, which shall be no greater than 30
days.

During testing and prior to acceptance, the Contractor shall furnish all lubricants
necessary for the proper lubrication of all equipment furnished under this Contract.

2.3.10 Concrete Inserts. Concrete inserts for hangers shall be designed to support
safely, the maximum load that can be imposed by the hangers used in the inserts.
Inserts for hangers shall be of a type which will permit adjustment of the hangers
both horizontally (in one plane) and vertically and locking of the hanger head or nut.
All inserts shall be galvanized, unless otherwise specified.

2.3.11 Sleeves. Unless otherwise indicated on the drawings or specified, openings
for the passage of pipes through floors and walls shall be formed of sleeves of
standard-weight, galvanized-steel pipe. The sleeves shall be of ample diameter to
pass the pipe and its insulation, if any, and to permit such expansion as may occur.
Sleeves shall be of sufficient length to be flush at the walls and the bottom of the
slabs and to project 1-inch (2.54 cm) above the finished floor surface. Threaded
nipples shall not be used as sleeves.

Sleeves in exterior walls below ground or in walls to have liquids on one or both sides
shall have a 2-inch (5.1 cm) annular fin of 1/8-inch (3.2 mm) plate welded with a
continuous weld completely around the sleeve at about mid-length. Sleeves shall be
galvanized after the fins are attached.

All sleeves shall be set accurately before the concrete is placed, or shall be built-in
accurately as the masonry is being built.

2.3.12 Nameplates. With the exceptions mentioned below, each piece of equipment
shall be provided with a substantial nameplate of non-corrodible metal, securely
fastened in place and clearly and permanently inscribed with the following:
manufacturer’'s name, model, or type designation, serial number, principal rated
capacities, electrical, or other power characteristics, and similar information as
appropriate. Equipment tag numbers shall be assigned by DWSD.

This requirement shall not apply to standard, manually operated hydrants or to gate,
globe, check, and plug valves smaller than 6" in diameter.

Each process valve shall be provided with a substantial tag of non-corrodible metal
securely fastened in place and inscribed with an identification number in
conformance with the Valve Identification Schedule.

Great Lakes Water Authority GLWA
01180 - 13



DIVISION 01 MASTER SPECIFICATIONS
EQUIPMENT, MATERIALS, PARTS AND TOOLS Version 2.1

PART 3 - EXECUTION

3.1 MANUFACTURER'S INSTRUCTIONS FOR INSTALLATION. The equipment
installation details shall suit the existing and furnished equipment and are subject to
Engineer acceptance.

Any changes or revisions made necessary by the type and dimensions of the
equipment furnished shall be made at the expense of the Contractor. Contractor
shall furnish detailed drawings showing such changes or revision for the acceptance
of the Engineer.

All equipment shall be installed according to the submitted manufacturer's
instructions. The Contractor shall maintain a complete set of instructions on the site
until the completion of all work.

Handle, install, connect, clean, condition, and adjust products in strict accord with
such instructions and in conformity with specified requirements. Site conditions or
specified requirements conflicting with manufacturer's instructions must be brought to
the Engineer 's attention.

Perform work according to manufacturer's instructions. Do not omit any preparatory
step or installation procedure unless specifically modified or exempted by Contract
Documents.

3.2 INSTALLATION OF EQUIPMENT. Provide competent manufacturers’
representatives for all equipment to supervise the installation, adjustment, and
testing of the equipment and to instruct DWSD's operating personnel on operation
and maintenance.

A certificate from the manufacturer shall be submitted before substantial completion
stating that the installation of the equipment is satisfactory, that the unit has been
satisfactorily tested, is ready for operation, and that the operating personnel have
been suitably instructed in the operation, lubrication, and care of the unit.

The Contractor shall furnish the service of competent manufacturers' representatives
for Contractor furnished equipment, when evident malfunction or over-heating makes
such services necessary or as determined by the Engineer. All such equipment shall
be installed by skilled mechanics and in accordance with the instructions of the
manufacturer.

Special care shall be taken to ensure proper alignment of all equipment. Units shall
be carefully aligned on their foundations by qualified millwrights after their sole or
base plates have been shimmed to true alignment at the anchor bolts. The anchor
bolts shall be set in place and the nuts tightened against the shims. After the
manufacturer has approved the foundation alignment, the bedplates or wing feet of
the equipment shall be securely bolted in place. The alignment of equipment shall

Great Lakes Water Authority GLWA
01180 - 14



DIVISION 01 MASTER SPECIFICATIONS
EQUIPMENT, MATERIALS, PARTS AND TOOLS Version 2.1

be further checked after securing to the foundations, and after confirmation of all
alignments, the sole or base plates shall be finally grouted in place. The Contractor
shall be responsible for the exact alignment of equipment with associated piping, and
under no circumstances, will "pipe springing" be allowed.

All wedges, shims, filling pieces, keys, packing, grout, or other materials necessary
to properly align, level, and secure apparatus in place shall be furnished by the
Contractor. All parts intended to be plumb or level must be proven exactly so. Any
grinding necessary to bring parts to proper alignment after erection shall be done at
the expense of the Contractor.

The Contractor shall furnish the necessary materials and construct suitable concrete
foundations or pads for all equipment installed, even though such foundations or
pads may not be indicated on the drawings. The tops of foundations shall be at such
elevations as will permit grouting.

In setting pumps, motors, and other items of equipment customarily grouted, the
Contractor shall make an allowance of at least 1-inch (2.5 cm) for grout under the
equipment bases. Shims used to level and adjust the bases shall be steel. Shims
may be left embedded in the grout, in which case they shall be installed neatly and
SO as to be as inconspicuous as possible in the completed work. Unless otherwise
permitted, all grout shall be a suitable non-shrinking grout per Master Specification
Section 03600, Grout.

Where practicable, the grout shall be placed through the grout holes in the base and
worked outward and under the edges of the base and across the rough top of the
concrete foundation to a peripheral form so constructed as to provide a suitable
chamber around the top edge of the finished foundation.

Where such procedure is impracticable, the Engineer shall approve the method of
placing grout. After the grout has hardened sufficiently, all forms, hoppers, and
excess grout shall be removed, and all exposed grout surfaces shall be patched in
an approved manner, if necessary, given burlap-rubbed finish and painted with at
least two coats of an acceptable paint.

Before piping or electrical connections are made, verify that equipment is leveled and
aligned on bases and foundations per manufacturer's instructions and recommended
tolerances. Recheck before start-up. Assure that thrust is balanced, that shaft can
be freely rotated by hand and that motor is quiet in operation. After all adjustments
are completed, recheck alignment and adjust as necessary. Piping should not place
stress on the equipment flanges. Support piping as necessary to meet this
requirement, bolt tightly and grout. Final checking and adjustment shall be
performed by the manufacturer's representative, a qualified millwright, or machinist.
Proof of such qualification shall be provided to the Engineer.

Each pumping unit shall be leveled, plumbed, aligned and wedged into position with
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connecting piping. Installation procedures shall be as recommended by the pump
manufacturer and as required herein.

The pump base shall be grouted after initial fitting and alignment, but before final
bolting of connecting piping. After final alignment and bolting, pump connections
shall be tested for applied stresses by loosening the flange bolts. If any movement
or opening of the joints is observed, piping shall be adjusted to ensure that piping
stresses are not transmitted to the pump flanges.

Equipment shall not be installed or operated except by, or with the guidance of,
qualified personnel having the knowledge and experience necessary to obtain proper
results. When so specified, or when employees of Contractor or its Subcontractors
are not qualified, such personnel shall be field representatives of the manufacturer of
the equipment or materials being installed.

Qualified field representatives shall be provided by each equipment manufacturer as
required to perform all manufacturer's field services called for in the Specifications.
Manufacturers' field representatives shall observe, instruct, guide, and direct
Contractor's erection or installation procedures, or perform an installation check, as
required. Each field representative shall revisit the site as often as necessary to
attain installation satisfactory to Engineer.

All equipment installed under this Contract shall be placed into successful operation
according to the written instructions of the manufacturer or the instructions of the
manufacturer's field representative. All required adjustments, tests, operation
checks, and other startup activities shall be provided.

3.3 PROTECTION AGAINST ELECTROLYSIS. Where dissimilar metals are used in
conjunction with each other, suitable insulation shall be provided between adjoining
surfaces so as to eliminate direct contact and any resultant electrolysis. The
insulation shall be bituminous impregnated felt, heavy bituminous coatings,
nonmetallic separators or washers; or other acceptable materials.

3.4 TESTS AND TEST REPORTS. When used in the Contract Documents,
"Factory/Fabricating Shop Performance, Evaluation, Certification, and/or Acceptance
Tests and Test Reports” shall be considered to mean the corresponding
manufacturer's, fabricator's and/or other builder's official tests and tests reports of
same. Included in these test reports are appropriate substantiating
documentation/data detailing the correct and complete manufacture, fabrication, and
"shop performance” (to greatest extent normally practicable) of the particular
material, equipment, system and/or facilities proposed for eventual delivery. These
are subdivided into three (3) significant tests and test report types:

Certification Tests and Test Reports

Factory Tests and Test Reports
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Shop Performance/Evaluation Tests and Test Reports

3.4.01 Certification Tests and Test Reports. Standard specifications, code
references, etc. for minimum quality and workmanship levels are indicated in the
Contract Documents. Contractor shall compile statements, certificates, other
substantiating reporting data, and tests or “Construction Test Reports” conducted on
previously manufactured materials or equipment identical to that proposed for use.

As a minimum, all Certification Test Reports shall contain an official analysis of
sufficient material composition or show evidence of meeting or exceeding the
specified material standard(s) referenced, i.e., ASTM, ASME, etc. All reports shall
also indicate from whom the material was/will be purchased.

Unless otherwise waived in writing by the Engineer, separate Certification Test
Reports shall be submitted on all materials incorporated into the Work of this
Contract. Such reports shall be delivered to the Engineer for review as part of the
first submission of the technical submittal corresponding to such material or
equipment (see Master Specification Section 01080, Project Submittals for
compilation and composition requirements for all project submittals).

The Contractor shall pay all costs of certification tests and test reports.
3.4.02 Factory Tests and Test Reports. Additional tests and reports performed on

material or equipment by the manufacturer or fabricator to ascertain quality or
workmanship are referred to herein as "Factory Tests and Test Reports”.

Prior to the delivery of any Factory Test Report, the Contractor shall first submit for
review and approval, a detailed description of the proposed testing including
reporting procedure and criteria. Such descriptions shall be delivered as part of the
first submission of the technical submittal.

Materials and equipment used in the performance of the Work under this Contract
are subject to inspection and testing at the point of manufacture or fabrication. If
Work is to be inspected on behalf of DWSD during its fabrication or manufacture
away from the construction site, the Contractor shall propose in writing to the
Engineer at least 30 days in advance the place and time where such test of
fabrication or manufacture is to be done. The Engineer shall approve or disapprove
the date and notify the Contractor so that the necessary arrangements for the
particular factory inspection tests can be made.

Should the Engineer deem the prescribed factory inspection tests of such importance
to require the services of an independent testing laboratory or the witnessing by 4 of
DWSD’s representatives, the Contractor will be duly notified. Travel costs incurred to
the prescribed inspection tests shall be borne by DWSD and the Engineer
respectively for their employees. In the event that the factory tests are not successful
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and must be re-accomplished, the travel costs for additional trips will be reimbursed
to the Engineer and DWSD by the Contractor. Costs shall include travel, lodging,
meals and all other reasonable travel-related expenses required for such individuals'
observations and round-trip travels.

Upon completion of the factory inspection tests and immediately following
manufacture or fabrication, the Contractor shall compile a complete Factory Test
Report per the approved format above. All such reports shall be delivered to the
Engineer for review as part of the technical submittal corresponding to such tested
material or equipment (see Master Specification Section 01080, Project Submittals
for details on execution and submission requirements for all project submittals).

3.4.03 Shop Performance/Evaluation Tests and Tests Reports. Material and
equipment used in the performance of the Work of this Contract are also subject to
the evaluation and testing after the complete, full-scale assembly into major
equipment and/or systems. Shop Performance/Evaluation Tests, i.e. tests of
simulated Startup, steady state, variable loading, and other normal operating
conditions, for such assembled equipment/systems shall be accomplished in strict
accordance with the standard testing practices specified or otherwise accepted by
the Engineer.

Prior to the delivery of any Shop Performance/Evaluation Test Report, the Contractor
shall submit for review, a detailed description of the proposed
performance/evaluation tests, including anticipated reporting procedures, data
reduction, and criteria used. Where appropriate, such descriptions shall be delivered
to the Engineer for review as part of a first or subsequent submission of the technical
submittal.

Should such performance/evaluation tests be accomplished away from the
construction site, the Contractor shall propose in writing to the Engineer at least 30
days in advance the place and time where such test of fabrication or manufacture is
to be done. The Engineer shall approve or disapprove the date and notify the
Contractor so that the necessary arrangements for the tests can be made.

Travel costs incurred to the prescribed performance/evaluation tests unless
otherwise specified in the detailed equipment specifications shall be borne by DWSD
and the Engineer respectively for their employees. In the event that the tests are not
successful and must be re-accomplished, the travel costs for additional trips will be
reimbursed to the Engineer and DWSD by the Contractor. Costs shall include travel,
lodging, meals and all other reasonable travel-related expenses required for such
individuals' observations and round-trip travels.

The requirements above pertaining to Factory Tests and Test Reports, shall be
incorporated herein for shop Performance/Evaluation Tests and Test Reports.
Unless factory tests are coincident with shop performance tests and vice versa for
the same material or equipment, a minimum of 15 days shall be scheduled between
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such multiple equipment tests, where extended travel is required.

3.4.04 Cost of Performance Shop Tests. The Contractor shall conduct shop
performance full-scale tests at its expense on all equipment as specified. Each piece
of equipment shall be tested completely assembled and the shop test performed by
the equipment manufacturer until successful tests are achieved.

Travel costs incurred to the prescribed performance tests unless otherwise specified
in the detailed equipment specifications shall be borne by DWSD and the Engineer
respectively for their employees. In the event that the tests are not successful and
must be re-accomplished, the travel costs for additional trips will be reimbursed to
the Engineer and DWSD by the Contractor. Costs shall include travel, lodging,
meals and all other reasonable travel-related expenses required for such individuals'
observations and round-trip travels.

3.5 FIELD TESTING. Field-testing shall be conducted when called for in the
technical specification sections and on all completed systems in general.

After completion of the installation, the Contractor, in the presence of the Engineer,
under actual operating conditions, shall test the system. Tests shall be performed
according to manufacturer's recommendations.

The Contractor shall include with its bid the services of the equipment manufacturer's
field service technician for a period necessary to complete the work to the
satisfaction of the Engineer and DWSD. This service shall be for the purposes of
checkout, initial start-up, certification, and instruction of plant personnel.

The equipment supplier shall furnish gauges, instruments, test equipment and
personnel required for testing. Adjust equipment to perform with the least possible
noise and vibration consistent with its duty. Allowable vibration amplitude shall be
2.0 mils (0.05 mm) maximum for blowers or any 3600 rpm machinery.

The Contractor shall arrange for a qualified service representative to perform the
initial equipment check-out. The Contractor shall make any adjustment/corrections to
the equipment installation as required or recommended by the qualified service
representative.

After the Engineer has reviewed and accepted the manufacturer’s representatives
report, the Contractor shall make arrangements for the field acceptance tests.
Qualified manufacturer’s representatives shall be present during the acceptance
tests.

The purpose of the acceptance tests is to demonstrate the equipment’s ability to
operate without excessive noise, vibration, overheating, or excessive maintenance
and to deliver the rated capacity or service under specified conditions. Field
conditions shall be the equivalent of anticipated service conditions and accepted by
the Engineer prior to testing.
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Field tests shall be suited to the equipment being tested. Refer to the appropriate
technical Master Specification Section for a list of the items that should be field
tested for each type of equipment.

The Contractor shall provide all necessary supervision and labor, materials, tools,
test instruments, or other equipment or services required to test, adjust, set, and
calibrate the equipment.

The Contractor shall correct or replace promptly defects or defective equipment
revealed by or noted during the tests and repeat tests until results acceptable to the
Engineer are obtained at no expense to the Owner.

If the Contractor is unable to demonstrate to the satisfaction of the Engineer that the
equipment item satisfactorily performs the service required and will operate free from
excessive noise, vibration heating or maintenance, the equipment item will be
rejected. The Contractor shall then remove and replace the item and repeat all
inspection and testing at no cost to the Owner.

All costs associated with the field testing, including providing necessary fluids to
pump, shall be paid for by the Contractor. Each field test shall be of suitable duration
to demonstrate the units ability to operate satisfactorily over its entire specified
operating range.

The Contractor will supply a certificate of installation stating that the equipment is
properly installed and adjusted to operate as designed.

Prior to any testing, the Contractor shall submit the test procedures and data sheets
for Engineer’s review and approval.

A written report covering the technician’s findings and installation approval shall be
submitted to the Engineer covering all inspections and outlining in detail any
deficiencies noted.

Equipment and System Function and Performance Tests shall be conducted by the
Equipment Supplier in the presence of the Engineer.

3.6 EQUIPMENT OPERATION TEST. The Engineer will accept an equipment
system as finally completed when the system operates for 30 consecutive days as
specified without breakdown. In the event of a breakdown or unsatisfactory
performance the Contractor shall make all necessary repairs and a new 30
consecutive day period shall commence. All repairs costs during the initial and
follow-on 30 day periods shall be borne by the Contractor.

3.7 ACCEPTANCE OF INSTALLATION. The Engineer may accept an equipment
system installation as ready for Substantial Completion of New Facilities when:
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The Engineer has accepted all factory tests and all other component testing.
The Engineer has accepted all performance shop tests.

All components of the system are fully installed and tested, including without
limitation hydrostatic tests, leak tests, continuity tests, insulation resistance
tests, phase rotation tests, bump tests, stroke testing, calibration,
adjustment for proper operation, and all other component tests as
appropriate.

Field start-up activities have been completed and approved by the Engineer.
The certificates in this section have been submitted.
All equipment has met the performance requirements.

The Engineer has accepted integrated system tests and adjustments
performed by the Contractor to demonstrate that the system as a whole
functions reliably and meets the performance requirements, in manual and
automatic modes, without failure, fault, or defect of any component or of the
system as a whole.

The demonstration test has been successfully completed in accordance with
the requirements herein.

The Engineer has accepted the O&M Manuals.
All required DWSD personnel have been trained.

All other Contract requirements for Substantial Completion have been
satisfied.

3.8 BUILDING OPENINGS FOR ADMISSION OF EQUIPMENT. The Contractor,
upon review by Owner, shall provide special break-out openings in the all buildings
and structures to move in or remove new and existing equipment. Openings shall be
constructed free of obstructions and As-Built drawings shall document the location
and purpose of opening.

3.9 SERVICES OF MANUFACTURER’'S REPRESENTATIVE. The Contractor shall
arrange and pay for a qualified service representative from each company
manufacturing or supplying certain equipment as listed in this Section (or in the
respective technical Master Specification Sections) to perform the duties herein
described. The extent of services required shall be as specified in each equipment
section, but in no case shall be less than one 8-hour day.
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After installation of the listed equipment has been completed and the equipment is
presumably ready for operation, but before it is operated by others, the
representative shall inspect, operate, test, and adjust the equipment. The inspection
shall include, but not be limited to, the following points as applicable:

Soundness (without cracked or otherwise damaged parts).

Completeness in all details, as specified.

Correctness of setting, alignment, and relative arrangement of various parts.
Adequacy and correctness of packing, sealing, and lubricants.

The operation, testing, and adjustment shall be as required to prove that the
equipment is left in proper condition for satisfactory operation under the
conditions specified.

On completion of its work, the manufacturer's or supplier's representative shall
submit in triplicate to the Engineer a complete, signed report of the result of its
inspection, operation, adjustments and tests. The report shall include detailed
descriptions of the points inspected, tests and adjustment made, quantitative results
obtained, if such are specified, and suggestions for precautions to be taken to ensure
proper maintenance. The report also shall include a certificate that the equipment
conforms to the requirements of the Contract and is ready for permanent operation
and that nothing in the installation will render the manufacturer's warranty null and
void.

After the Engineer has reviewed the reports from the manufacturer's representatives,
the Contractor shall make arrangements to have the manufacturer's representatives
present when the field acceptance tests are made.

The Contractor shall arrange for the service of qualified service representatives from

the companies manufacturing or supplying all equipment under the Contractor’s
contract.

End of Section
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SECTION 01190
CONTRACT CLOSEOUT AND CLEANING
PART 1 - GENERAL

1.1 SCOPE. This section covers contract closeout procedures and both ongoing
and final cleaning of the Work. This section builds upon General Conditions (Exhibit
C) of the Agreement and includes administrative provisions for Substantial
Completion and for Final Acceptance.

1.2 GENERAL.

1.2.01 Coordination. Refer to other Master Specification Sections in Division 1 for
coordination.

1.3 CLEANING.

1.3.01 Site Cleaning Requirements. Maintain project site free of waste materials,
debris, and rubbish and in a clean and orderly condition on a weekly basis
throughout duration of Work. If the premises and job site are not maintained properly,
the Owner may have accumulations of waste materials or trash removed and
charged the Contractor for those costs.

1.3.02 Street Cleaning Requirements. All public or private property streets or roads,
occupied or used by the Contractor shall be kept in a neat and orderly condition at all
times. When directed by the Engineer, but not less than weekly, the Contractor shall
sweep the streets with a sweeper. This requirement shall apply to any streets or
roads in the vicinity of the Work which are affected by the Contractor's construction
or hauling operations, and as well as to streets or roads in which the Work is located.
Should the Contractor neglect his duties in maintaining the proper street or road
cleanliness, the City has the authority to take necessary steps to perform such
cleaning and will charge the Contractor for those costs.

1.4 RESTORATION REQUIREMENTS. At the completion of his Work, the
Contractor shall remove all temporary construction buildings, equipment, tools,
surplus or waste materials and rubbish of any sort from public or private premises
temporarily occupied in the vicinity of the Work.

Complete all final cleaning and restoration work prior to final inspection, cleaning and
disposal operations to comply with codes, ordinances, regulations and environmental
protection laws.

Contractor shall restore all property occupied or affected by operations to its original
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condition as nearly as practicable. Lawn areas may be seeded, unless otherwise
noted. Paved areas shall be restored in accordance with Master Specification
Sections 02730 through 02900, compatible with the surrounding area, using like
materials and workmanship. The final condition of the premises shall be subject to
the approval of the Engineer.

1.5 REINSPECTION FEES. Should status of completion of Work require more than
one re-inspection by Engineer due to failure of Work to comply with Contractor's
claims on initial inspection, DWSD will deduct from final payment to Contractor the
amount of Engineer’'s compensation for additional re-inspection services.

1.6 SUBSTANTIAL COMPLETION. Contract shall follow paragraph 9.7 of the
General Conditions (Exhibit C) of the Agreement and other Contract Documents
when Contractor considers the Work or designated portion of Work to be
substantially complete.

1.7 EINAL COMPLETION. Upon receiving the certificate of substantial completion
or partial completion from Engineer, Work shall be complete once all close-out
submittals are received and approved by Engineer. When Contractor considers
Work, or designated period of Work, is complete, submit written certification
indicating that:

Contract Documents have been reviewed.

Work has been completed and inspected for compliance with Contract
Documents.

Deficiencies listed with Certificates of Substantial Completion have been
corrected

All equipment and systems have been fully tested and are operational.

All required shop drawings, catalog cuts, maintenance manuals, instruction
manuals, test reports, samples, operational manuals and other submittals
have been submitted and approved by the Engineer.

The Engineer will conduct final inspection of the Work. Should Engineer’s final
inspection reveal Work incomplete, the Engineer shall promptly notify Contractor in
writing listing observed deficiencies. Contractor shall remedy deficiencies and send
a second certification of Final Completion.

The Engineer will reinspect the Work. When Engineer finds Work is complete,
closeout submittals shall be submitted.

1.8 CLOSE-OUT SUBMITTALS. Contract shall submit the following close-out
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submittal items:
Certificate of Occupancy.
All required Certificates of Inspection.
Record Documents.
Operation and Maintenance Data.
Warranties and required Bonds.
Spare Parts and Maintenance Materials (At Final Completion only).
Keys and keying schedule.
Consent of Surety to Final Payment.
As-built documents for all items of construction on electronic format.

1.9 APPLICATION FOR FINAL PAYMENT. Contractor shall submit application for
final payment in accordance with provisions of General Conditions.

PART 2 - PRODUCTS

2.1 CLEANING. Use only those cleaning materials that will not create hazards to
health or property and that will not damage surfaces. Use only those cleaning
materials and methods recommended by manufacturer of the surface materials to be
cleaned and by cleaning material manufacturer.

PART 3 - EXECUTION
3.1 CLEANING REQUIREMENTS. The Contractor shall be responsible for the

general maintenance of the premises and the job site and for the coordination of the
clean-up work of all trades.

Open free-fall chutes are not permitted. Terminate closed chutes into appropriate
containers with lids.

Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces and
other closed or remote spaces, prior to enclosing the space.

Contractor’s equipment, temporary building, and excess materials shall be promptly
removed, as they become no longer needed for prosecution of the Work.
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3.1.02 Weekly Cleaning Requirements. Perform weekly cleaning to keep the Work,
the site and adjacent properties free from accumulations of waste materials, rubbish,
and windblown debris resulting from construction operations. Dispose off all
materials collected through the cleaning process.

Each week, perform interior cleaning. Clean interior and exterior exposed-to-view
surfaces. Remove temporary protection and labels not required to remain. Clean
finishes free of dust, stains, films and other foreign substances. Clean transparent
and glossy materials to a polished condition; remove foreign substances. Polish
reflective surface to clear surfaces. Clean light fixtures and lamps. Vacuum clean
carpet and similar soft surfaces. Clean resilient and hard-surface floor as specified.
Clean surfaces of equipment; remove excess lubrication. Clean plumbing fixtures, to
a sanitary condition.

Provide on-site containers for the collection of waste materials, debris and rubbish.
Collect and remove waste materials, debris and rubbish from site at least weekly and
dispose of off-site as containers become full.

3.1.03 Daily Cleaning Requirements. Daily, clean locker rooms and lavatory areas.
Remove waste from receptacles.

3.1.04 Street Cleaning. When directed by the Engineer, but not less than weekly,
the Contractor shall sweep the streets with a sweeper. Waste materials, rubbish and
debris shall not be allowed to accumulate. The sweeper shall have a main broom,
conveyor, sprinkler system and storage hopper.

3.1.05 Dust Control. Broom and vacuum clean interior areas of the building just prior
to the start of painting and finish Work. Continue cleaning these areas to eliminate
dust and maintain in satisfactory condition for painting and finishing as directed by
the Engineer.

Schedule operations so that dust and other contaminants resulting from cleaning
process will not fall on wet or newly-coated surfaces.

3.2 DAMAGED PROPERTY. Restore or replace, when and as directed, any public
or private property damaged by Work, equipment, or employees, to a condition at
least equal to that existing immediately prior to beginning of operations and to the
satisfaction of the owner of the property. To this end, the Contractor shall perform,
as required, all necessary highways or driveway, walks and landscaping work.
Suitable materials, equipment and methods shall be used for such restoration. The
restoration of existing property or structures shall be done as promptly as practicable
as work progresses and shall not be left until the end of the Contract period.

3.3 FINAL CLEANING. Clean the entire Work site as specified in Article 3.1 above
and as required below. Employ skilled workmen for final cleaning.
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Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels, and other
foreign materials from sight-exposed interior and exterior surfaces.

Clean out all floor drains in all Work areas to allow full drainage.

Clean permanent filters of ventilating equipment and replace disposable filters when
units have been operated during construction; in addition, clean ducts, blowers, and
coils when units have been operated without filters during construction.

Remove waste, foreign matter, and debris from roofs, gutters, area ways, and
drainage systems.

Remove wastes, debris, and surplus materials from site. Clean grounds; remove
stains, spills, and foreign substances from paved areas and sweep clean. Rake
clean other exterior surfaces.

Where material or debris has washed or flowed into or been placed in existing
watercourses, ditches, gutters, drains, pipes, structures, as the result of Work done
under this Contract, or elsewhere during the course of the Contractor’s operations,
such material or debris shall be entirely removed and satisfactorily disposed of during
the progress of the Work, and the ditches, channels, drains, pipes, structures and
Work, etc., shall, upon completion of the Work, be left in a clean and neat condition.

Prior to final completion, or Owner occupancy, conduct an inspection of sight-
exposed interior and exterior surfaces and all Work areas to verify that the entire
Work is clean.

The Contractor shall thoroughly clean all materials and equipment installed by him
and his subcontractors and on completion of the work shall deliver it undamaged and
in fresh and new-appearing condition. All mechanical equipment shall be left fully
charged with lubricant and ready for operation.

Maintain cleaning until Final Completion.

End of Section
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SECTION 01200
EQUIPMENT RECORDS
PART 1 - GENERAL

11 SCOPE

This section covers the consolidation and submittal of technical documentation for
each piece of equipment specified in the Divisions 2 through 17 technical
specification sections under this Contract for input this information into Owner’s
computerized maintenance management and financial systems.

The Contractor shall furnish all labor, equipment, materials, and incidentals required
to deliver technical documentation for the Work to the Owner in accordance with the
requirements of this section.

1.2 RELATED REQUIREMENTS.

Section 01010, Administrative Provisions

Section 01020, Documentation Standards

Section 01030, Summary of Work

Section 01080, Project Submittals

Section 01150, Project Record Documents and Photographs
Section 01160, Training and Operations & Maintenance Manuals

G mmOoow»

. Specification Division 2 through 17 as applicable

1.3 QUALITY ASSURANCE

A. The Contractor shall verify that each submittal under this section meets the
Contract requirements.

B. Preparation of equipment records shall be done by personnel that meet the
following minimum qualifications:

1. Are specifically trained and certified by the manufacturer in the
operation and maintenance of the equipment that they are
preparing equipment records;

2. Have at least 5 years of experience in the operation and
maintenance of the equipment they are preparing the equipment
records.
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1.4 SUBMITTALS

A. Submit documentation that demonstrates that the personnel responsible
for preparing the equipment records for each equipment being provided
under this Contract meet the minimum qualifications specified in
paragraph 1.3 (QUALITY ASSURANCE) of this section.

1.5 FORM OF TECHNICAL DOCUMENTATION SUBMITTAL

A. Insert materials in commercial quality, 8-1/2 inch x 11-inch, 3-ring, green
color binders with hardback cleanable plastic covers and 2-inch maximum
ring size. When multiple binders are used, correlate data into related,
consistent groupings.

B. On binder covers, identify each volume with typed or printed title, "THE
DETROIT WATER & SEWERAGE DEPARTMENT — EQUIPMENT
RECORDS", listing:

1. Title of project;
2. Area at site;

C. Provide tabbed fly-leaf for each separate equipment, piece of operating
equipment or system, with equipment and component descriptions.
Provide a table of contents for each volume (binder) identifying each
separate product, piece of operating equipment or system included.

D. Text shall be manufacturer's printed data, or neatly word processed on 20-
pound (minimum) paper.

E. Submit certification that all data pertains exactly to the model, size, series,
etc. of the products / equipment installed on this job.

F. Electronic files:

1. Provide manufacturer’'s documentation in electronic
format.

2. All text prepared shall be in MS Word or MS Excel
format as provided in the blank forms;

3. All electronic files in their native format must be
submitted on CD-ROM disks.

1.6 CONTENTS, EACH VOLUME

A. Neatly word processed table of contents for each volume, arranged in
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systematic order to include the following:

1. Contractor, name of responsible principal, address, fax
number and telephone number;

2. Alist of each product required to be included, indexed to
content of the volume. Identify each product by name and
other identifying symbols as set forth in the Contract
Documents;

3. List, with each equipment, names, addresses, and
telephone numbers of: subcontractor or installer, local
source(s) of supply for parts and replacements;
manufacturer.

1.7 RECORDS FOR EQUIPMENT.

A. The equipment records shall include:

1.
2.

10.

Completed Record of Equipment Data Sheets (see Appendix A),

Completed Equipment (Asset) Nameplate Data Sheets (see
Appendix B for examples), (Owner will provide the appropriate
Equipment (Asset) Nameplate Data Sheet templates for the
equipment, which is listed on the Equipment (Asset) Data Sheets.)

Completed Equipment Preventive Maintenance Procedures forms
(see Appendix C), (Prior to submitting the initial Equipment
Preventive Maintenance Procedures form to the Owner, the
Contractor shall meet with the Owner to review the Owner’s
requirements when completing the forms.)

Completed Warranty Data Sheets (see Appendix D),

Completed Request to Add a Stock Items and Spare Parts Form
(see Appendix E),

Completed GIS maps, and specifications (see Appendix F),

Completed streamlined Reliability Centered Maintenance analysis
for all major equipment. (see Appendix G)

Mechanical installer information,

Electrical installer information (including instrument & controls
supplier information), and

All corrective and preventive maintenance records as performed
by the Contractor from startup through acceptance of the
equipment.

B. Any submittals in which this has not been done will be returned

Great Lakes Water Authority GLWA
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immediately without further review.

1.8 SUBMITTAL SCHEDULE.

A. Submit 5 bound copies of the equipment records and 2 CDs with
electronic files to the Engineer for approval 40 days before substantial
completion. One copy with review comments will be returned.

B. Submit 5 bound copies of the final documentation and 2 CDs with
electronic files to the Engineer for approval 20 days before substantial
completion.

PART 2 - PRODUCTS

Not Used.

End of Section

Great Lakes Water Authority GLWA
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Appendix A

RECORD OF EQUIPMENT DATA SHEET
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Appendix B

EQUIPMENT (ASSET) NAMEPLATE DATA SHEET (EXAMPLES)
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Appendix C

EQUIPMENT PREVENTIVE MAINTENANCE PROCEDURES FORM
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Appendix D

WARRANTY DATA SHEET
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Appendix E

REQUEST TO ADD A STOCK ITEM AND SPARE PARTS FORM
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Appendix F

GIS MAP AND SPECIFICATIONS
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Appendix G

STREAMLINED RELIABILITY CENTERED MAINTENANCE ANALYSIS
FOR ALL MAJOR EQUIPMENT
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SECTION 01310 PROGRESS SCHEDULE
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PART 1 — GENERAL
1.01 REQUIREMENTS

A. The Contractor's approach to prosecution of the Work
shall be disclosed to the Contracting Officer by submission of
computerized, cost-and-resource loaded CPM Progress
Schedules as required in this Section. These requirements are
in addition to, and not in limitation of, those imposed
elsewhere in the Specifications.

B. Apay Activity, as opposed to a CPM Activity, is an Activity
used to simplify cost-loading of the Progress Schedule. When
used, pay Activities shall be loaded with the cost of Work that
is included, at no cost, in related (generally, concurrent) CPM
Activities. Pay Activities shall not control the rate of progress;
however, their start and finish dates shall be consistent with
those of their related CPM Activities to ensure accurate Early
Date and Late Date payment plots. Other defined terms used
in this Section have specific intent and meanings assigned in
the Glossary. References to CPM (Critical Path Method) shall
be CPM standards consistent with this Section.

C. The General Conditions address actions to be taken if the
Contractor fails, refuses or neglects to provide the required
Progress Schedule information on a timely basis.

1.02 QUALITY ASSURANCE

A. The Contractor may self-perform the Work covered by
this Section or employ a Subcontractor, subject to the
Contracting Officer's consent, as provided in the General
Conditions. Employment of a scheduling Subcontractor shall
not in any way alter or reduce the Contractor's obligations
under the Contract Documents.

B. In preparing Progress Schedules, it is the Contractor's
responsibility to (a) request interpretations from the
Contracting Officer, as warranted, (b) point out to the
Contracting Officer, by specific, separate notation, any
aspects of the Progress Schedule that may reflect variations
from the Contract Documents, and (c) work with Sub-
contractors and Suppliers in finalizing Activities and logic ties.

1.03 PROGRESS SCHEDULE SUBMITTALS

A. The Progress Schedule shall consist of the following
Progress Schedule Submittals: (a) Revision Submittals,
which may revise the Record Schedule, (b) Payment
Submittals, which shall be required for Progress payments,
and (c) Proposal Submittals, which shall support proposals or
claims for changes in Contract Price or Contract Time,
schedule recovery plans and other Contractor-initiated
Progress Schedule adjustments.

B. A Progress Schedule Submittals shall include a disk with
the Contractor's files, a narrative and six (6) copies of the
following reports, schedules and plots, all in formats, sorts
and sequences acceptable to the Contracting Officer: (a)
Revision Submittals - Detailed Cost Breakdown, Activity
reports, Schedule of Values, logic diagrams and resource
plots; (b) Payment Submittals - Detailed Cost Breakdown,
Activity reports, Schedule of Values and Short Term
Schedule; and (c) Proposal Submittals - Detailed Cost
Breakdown, Activity reports, Schedule of Values and logic
diagram plots.

C. The Contractor shall uniquely identify each Progress
Schedule Submittal. Resubmissions shall be identified by
reusing the corresponding Submittal number and the letter A,
B, etc., and shall fully address all the Contracting Officer's
comments and objections.

D. No Progress Schedule review by the Contracting Officer
shall relieve the Contractor from the responsibility to: (a)
comply with the Contract Times and any sequences of Work
indicated in or required by the Contract Documents, and (b)
complete omitted Work within the Contract Times. Nor will
any such Progress Schedule review by the Contracting
Officer lead to approval of, or consent to, any variation from
the Contract Documents, except as the Contracting Officer
may otherwise approve or consent to individual variations by
means of specific, separate notations in writing.

1.04 SUBSTITUTES; ALLOWANCES

A. Progress Schedule Rev. 0 Submittals shall be based
solely on the furnishing of named or specified
materials/equipment nominated in Section 00450, and the
means and methods indicated in or required by the Contract
Documents at Bid opening, and shall exclude substitutions -
even if the Contractor intends to pursue substitutions under
the provisions of the Contract Documents. Since the
Contracting Officer's determination on substitutions may
not be made until after the As-Planned Schedule is
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established, the Contractor shall plan substitutions
accordingly.

B. The Contractor shall cause Work covered by Allowances
and contingent Unit Price Work to be done within the Contract
Times. The Progress Schedule shall incorporate the
Contractor's best estimate of Activities and logic ties required
by all cash allowances and by any Work authorized under any
contingent Unit Price Work item.

C. The Contractor shall schedule all requisite tasks of the
DWSD and Engineer and all interfaces between the Work and
the work of others within the limits of the Contract Times. The
Progress Schedule shall incorporate all related Activities and
logic ties based on the information given in the Contract
Documents, and if not given, as indicated by the Contracting
Officer in writing.

1.05 DELAY PROVISIONS

A. The Contractor shall promptly take appropriate action to
recover schedule whenever the Contractor anticipates, or any
Progress Schedule Submittal demonstrates, and required
CPM Activity to slip, due to acts or omissions within the control
of the Contractor, by fifteen (15) or more days beyond any
Target Time or Contract Time. If the Contractor is not
responsible for such schedule slippage, the Contractor shall
give prompt written notice of a delay justifying a Contract Time
extension, and follow such notice by taking prompt appropriate
action nonetheless, if so directed by the Contracting Officer.

1. If schedule recovery is required, the Contractor shall
enclose with the next Payment Submittal a schedule recovery
plan consisting of (a) a narrative describing the cause of
schedule slippage and the actions taken to recover schedule
within the shortest reasonable time, and (b) a Proposal
Schedule with the corresponding revisions in Activities and
logic ties and other adjustments. Appropriate schedule
recovery actions may include, assignment of additional labor,
Subcontractors or construction equipment; Work during other
than normal working hours; resequencing of the Work;
expediting of Submittals and deliveries; and any combination
of any of these or other similar actions. Activity shortening and
overlapping shall be explained as to their basis (and be
supported by increases in resources).

2. If the Contractor believes that an increase in Contract
Time is justified, any such extension in Contract Time and
associated increase in Contract Price will not be evaluated,
unless the following requisites are met: (a) the Contractor,
using the procedures in this Section, demonstrates that
conditions justifying extensions in Contract Time or increases
in Contract Price, or both, have arisen, and (b) the
Contractor's analysis is verifiable by an independent,
objective evaluation by the Contracting Officer, using the
electronic files and data furnished by the Contractor.

B. The Contractor's failure, refusal or neglect to take
appropriate schedule recovery action or, in the alternative, give
written notice of a delay, and, in either case, to follow up with a
timely Proposal Schedule shall be reasonable evidence that
the Contractor is not prosecuting the Work with due diligence.
Any such Contractor failure, refusal or neglect shall give
sufficient basis to the DWSD, with the Engineer's advice, to

elect any of the following: (a) demand adequate, written
assurance of due performance, as provided in the General
Conditions, (b) withhold liquidated damages, and (c) in the
DWSD's sole discretion, direct alternate schedule recovery
actions.

C. Once the As-Planned Schedule is established, the
Contracting Officer will select "Targets" (as defined in the
Glossary). Targets will be assigned "Target Times" using the
Late Dates in the Rev. 0 Record Schedule (As-Planned
Schedule). As the Record Schedule is revised, Target Times
shall be revised to reflect the Late Dates. Target Times shall
be interim, Contractor-imposed deadlines; however, Target
Times shall not be Contract Times.

D. Inthe event the Contracting Officer is unable to return
any Progress Schedule Revision as "Resubmittal Not
Required", both the Contracting Officer and Contractor
shall be required to use the Rev. 0 Record Schedule and
Rev. 0 Target Times, and not any disputed Record Schedule,
to resolve issues affecting Contract Time and Contract Price,
as follows: (a) The As-Planned Schedule will be updated
through several Progress Payment closing dates, and (b)
actual dates for the Targets shall be compared with the Rev.
0 Target Times, and any slippage, by trade or equivalent
Contract phase, shall be correspondingly explained.

1. Any such updating of the As-Planned Schedule through a
closing date (a) shall purposely exclude all Contractor-
initiated revisions affecting Work after the closing date, even
if such revisions were incorporated into any Revision
Submittal (as permitted under paragraph 3.03C), but (b) shall
include adjustments in Activities and logic tie changes
covering changes and delays that were consented to by the
DWSD before the closing date. Adjustments in Activities and
logic ties for Contractor-initiated revisions (including
schedule recovery plans) shall be incorporated only in the
update for the period when the Work reflected by those
Contractor-initiated revisions actually took place.

1.06 PROGRESS SCHEDULE SOFTWARE

A. The Progress Schedule software shall be current version
of Primavera Project Planner” or equivalent software that
runs on IBM PC compatible equipment and is capable of: (a)
processing and plotting the required Progress Schedule
information, and (b) creating data bases accessible by other
software.

1.07 MEASUREMENT AND PAYMENTS

A. The Contractor represents to have included in the
Contract Price all costs for Work under this Section.
Payments for Work performed under this Section will be
made as part of those payments made on in-progress and
completed Detailed Cost Breakdown pay items, or using the
Earned Values for Progress Schedule Submittal pay items, if
any such pay items are established.

PART 2 — PRODUCTS

2.01 PROGRESS SCHEDULE; NARRATIVE
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A. The Progress Schedule shall detail CPM Activities and
logic ties to the extent required to show the Contractor's
overall approach to the Work. Activity breakdown shall be
responsive to the intent of paragraphs 2.01.B through 2.02.E
and the purpose of the Progress Schedule stated in the
General Conditions.

B. The Progress Schedule shall clearly define the
prosecution of the Work from Date of Commencement of the
Contract Time to final completion by using separate CPM
Activities for, but not limited to: construction/installation;
permitting (by the Contractor and DWSD); Submittal
preparation; Submittal review and return; Submittal
resubmissions and Submittal rereviews, as advisable;
deliveries to the site or storage; DWSD-furnished items;
interfaces with other work (other contractors, public utilities,
etc.); testing and Punch List; DWSD training; and start-up.

C. CPM Activity durations shall equate to the days required
to complete the associated Work. Activities shall not combine:
(a) separate items of Unit Price or lump sum Work; (b) distinct
classes of Work (e.g., CSI Divisions or equivalent); (c) Work in
separate areas, structures or facilities and, if requested by the
Contracting Officer, Work in separate locations or elevations
within an area, structure or facility; or (d) rough-in and finish
Work.

D. Installation CPM Activities shall last from fifteen (15) to
forty-five (45) days, unless a shorter duration results from the
rules in paragraph 2.01.C. Unless longer review times are
specified in other Specifications, Submittal review CPM
Activities also shall last from fifteen (15) to forty-five (45) days
as determined by the Contracting Officer. Submittal, delivery
and start-up CPM Activities may combine materials and
equipment in the same class of Work, based on the detail of
related installation CPM Activities.

E. Activities shall be assigned consistent descriptions,
codes, and sort codes. Sort code schemes shall: be subjectto
the Contracting Officer's prior consent; indicate whether the
Contractor (or a Subcontractor or Supplier), Engineer or
DWSD is the lead; distinguish CPM Activities from pay
Activities; and group Activities by unit price, area, change,
Submittals, deliveries and other such schemes. Constraint
dates shall be explained as to basis.

F. A narrative shall list the CPM Activities on each Critical
Path and compare Early and Late Dates for CPM Activities
designating Contract Times and Target Times. For Payment
Submittals, a narrative also shall recap progress and days
gained or lost vs. the current Record Schedule, describe
changes in resources to be used on remaining Work and
identify delays, their extent and causes. For Revision
Submittals, the narrative also shall itemize changes in
Activities, logic ties and DCB pay items by each change,
recovery plan and Contractor-initiated revision.

2.02 REPORTS; SCHEDULES; PLOTS

A. Activity reports shall include CPM Activity code,
description, duration, calendar, Early and Late Dates (calendar
dates), Total Float, labor man-hours and sort codes. The Late
Finish Date (or the Early Start Date) of any CPM Activity

highlighting a Contract Time (or commencement of all or any
part of the Work) shall equal the corresponding Contract Time
(or Contract date). In addition, for precedence-based Progress
Schedules, Activity reports shall show, for each CPM Activity,
all preceding and succeeding logic ties (lead/lag and lead
times) or attach a separate report combining such Activity and
logic tie data.

B. The Detailed Cost Breakdown (DCB) shall divide the
Work into pay items by significant Sections of the
Specifications within areas, structures and facilities, or vice
versa. If requested by the Contracting Officer in writing,
there shall be separate DCB reports for self-performed Work
and the Work of each Subcontractor.

1. The Schedule of Values (SOV) shall subdivide the DCB
into CPM and pay Activities, sequenced by Activity codes,
and shall tabulate for each Activity: code, description, Values
for labor, Subcontract and/or materials and equipment costs;
Activity Values; percent complete; and Earned Values.
Delivery and Submittal review Activities, where appropriate,
shall be cost-loaded if the Contractor intends to request
payment for stored materials and for approved equipment
Shop Drawings, respectively.

2. Pay Activities or the features of the software shall be used
to ensure that any total CPM Activity Value or, if appropriate,
that any Activity labor, Subcontract, etc. Values roll up to only
one DCB pay item. Once the Rev. 0 DCB and SOV are
approved, the Contractor shall not modify any DCB pay item
or Activity Value, unless otherwise authorized by the
Contracting Officer in writing.

C. Short-term Schedules shall subdivide CPM Activities into
detailed tasks and cover the prior two (2) weeks and the next
four (4) weeks. Each installation task shall be cross-
referenced to a CPM Activity and shall not combine the Work
for more than one crew. Submittals shall segregate
preparation from review and shall not combine items
furnished by separate Suppliers.

D. Logic diagrams shall be arrow or precedence and, once
the Contracting Officer has designated time-scales, shall be
plotted on a time-scaled calendar, on 24" x 36" sheets. Logic
diagrams shall identify the Contract Times and Critical
Path(s). CPM Activities shall be shown on the Early Dates,
and Total Floats shall be noted beside the CPM Activities.
Logic connectors, whether on the same sheet or not, shall
identify predecessors and successors.

E. Resource plots shall graph monthly (or weekly, if chosen
by the Contracting Officer) and cumulative payments and
manpower, using current Early Dates and Late Dates and,
when requested by the Contracting Officer, comparing As-
Planned Schedule and current Early Dates. The specific
trades shall be chosen by the Contracting Officer.

PART 3 — EXECUTION
3.01 TOLERANCES

A. If the Early Dates in any Progress Schedule Payment
Submittal forecast any slippage in the Contract Times, the
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Contractor shall indicate such overrun(s) by reporting
negative Total Floats.

B. A Proposal Schedule with negative Total Float or Contract
Float over fifteen (15) days will be returned without review,
unless the Contractor has notified the DWSD in writing of
delays justifying Contract Time extensions and the Proposal
Submittal does reflect the Contractor's position on the issues,
or unless the Contracting Officer, in its sole discretion, elects
to otherwise do a review.

C. Total Float and Contract Float in an early completion
Revision Submittal or Proposal Submittal shall be determined
based on the definitions given in the Glossary, regardless of
the float values calculated in any such Progress Schedule
Submittal.

3.02 SOFTWARE SUBMITTAL

A. At the pre-construction conference, the Contractor shall
inform the DWSD of the software the Contractor will employ
to comply with the requirements of this Section.

B. If the Contractor selects software not in use by the DWSD,
the Contractor, at no increase in Contract Price, shall (a)
furnish a fully-licensed copy to the DWSD for the DWSD and
Engineer's use, (b) provide the DWSD and Engineer with
sufficient classroom training, at the site, in the use of the
software (as recommended by the software Supplier) and (c)
furnish to the DWSD all software upgrades/updates acquired
from the software vendor during the period allowed for
completion of the Work and that are used by the Contractor
on the Work.

3.03 REVISION SUBMITTALS

A. The first Revision Submittal shall consist of the Detailed
Cost Breakdown (DCB) and an Interim Rev. 0 Submittal or the
complete Rev. 0 Submittal, if proposed by the Contractor and
consented to by the Contracting Officer. If the Interim Rev. 0
Submittal procedure is enforced, the Interim Rev. 0 Submittal
shall be due within ten (10) days after receipt of the Notice to
Proceed, and shall consist of the first three (3) months of the
forthcoming Rev. 0 Submittal, with the balance of the Work
using summary CPM Activities as required to demonstrate
compliance with the Contract Times. No Progress Payment
shall be finalized until the Contracting Officer approves the
DCB and returns to the Contractor the Interim Rev. 0
Submittal as "Resubmittal Not Required".

1. In addition to the requirements in paragraph 2.02A, the
narrative shall detail: (a) the Contractor's plan for
management of the site (e.g., laydown, staging, traffic,
parking, etc.), (b) the use of construction equipment, (c) the
buildup of labor in the first three (3) months, and (d) any delays
occurring since Contract Award and the potential schedule
effect of pending changes.

2. A Payment Submittal progressing the Interim Rev. O
Submittal shall be due within five (5) days after the closing
date of the first three (3) Progress Payments. Progress data
and the calculations of Earned Values for DCB pay items and

Activities shall comply with the requirements of paragraph
3.04.A-B.

B. The Rev.0 Submittal, representing the first complete
Progress Schedule Submittal, shall be due within five (5)
days after the closing of the second Progress Payment, or
the first one, if the Interim Rev. 0 Submittal is by-passed. The
Rev. 0 Submittal shall reflect the Work as awarded, and shall
not include any delays, Change Orders, Construction Change
Directives or substitutions. The narrative shall itemize shifts,
non-Business Days and any multiple calendars applied to the
CPM Activities. If the interim Rev. 0 Submittal is by-passed,
the narrative also shall comport with the requirements of
paragraph 3.03.A.1 and the first three (3) Progress payments
shall rely on the DCB and Rev. 0 Submittal.

1. Once the Rev. 0, or Rev. 0A, etc. Progress Schedule is
returned to the Contractor as "Resubmittal Not Required,"
with or without comments or objections noted, it shall
become the Rev. 0 Record Schedule, or As-Planned
Schedule, and be used for Payment Submittals until the
Record Schedule is revised.

2. The Rev. 0 SOV shall be required for the third Progress
Payment, or ten (10) days after establishment of the As-
Planned Schedule, whichever comes sooner. Except as
provided in paragraph 3.03.A.2, or as otherwise determined
by the Contracting Officer, no Progress Payment shall be
finalized until the Contracting Officer approves the Rev. 0
SOV and returns to the Contractor the Rev. 0 Submittal as
"Resubmittal Not Required".

3. Both the DCB and SOV may include separate pay items
for mobilization/demobilization, O&M manuals, DWSD
training, Punch List Work, start-up, etc., if the Contract
Documents permit such approach. If the DWSD allows
Progress Payments to include sums for approved equipment
Shop Drawings, the SOV may assign Values to the
corresponding Submittal review Activities if: (a) the
equipment requires Shop Drawings of significant up-front
Contracting Officering and more than ninety (90) days in
fabrication, (b) the Activity Value is less than fifteen percent
(15%) of the delivered price of the equipment, and (c) such
payment will pass in its entirety to the Supplier furnishing the
equipment.

C. The Rev. 1 Submittal shall be due three (3) months after
establishment of the As-Planned Schedule. Subsequent
Revision Submittals shall be due every three (3) months after
that. Except as recognized in paragraph 3.03.C.2, a Revision
Submittal shall be intended to document those agreement
reached between the DWSD and Contractor concerning the
Progress schedule by incorporating, in the most recent
Payment Submittal, revisions in Activities, logic ties, and so
forth, consented to by the DWSD upon completion of the
Contracting Officer's review of the preceding Proposal
Submittals. Activity reports, Schedule of Values and logic
diagrams shall group revisions in Activities, logic ties, etc. by
Change Order, Change Authorization, delay, schedule
recovery plan and Contractor-initiated revisions.

1. A Revision Submittal returned by the Contracting Officer
as "Resubmittal Not Required,"” with or without comments or
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objections noted, shall become the Record Schedule to be
used by the Contractor for subsequent Payment Submittals
and Proposal Submittals, and shall be referred to by its
Revision number.

2. Inthe event the Contracting Officer is unable to return any
Revision Submittal as "Resubmittal Not Required", with or
without comments or objections noted, the evolution of the
Record Schedule shall cease, however, the Contractor shall
nonetheless continue to delivery disputed Revision, Payment
and Proposal Submittals reflecting the Contractor's positions
on the issues as well as the Contractor's approach for Work
remaining.

D. The Record Schedule shall reflect the agreements reached
between the DWSD and Contractor concerning the Progress
Schedule. Therefore, the current version of Record Schedule
shall be used by the DWSD and Contractor to monitor
progress against Contract Times and resolve issues affecting
Contract Price and Contract Time and the assessment of
liquidated damages, unless the Contracting Officer is unable
to return any Revision Submittal as "Resubmittal Not
Required”, in which case the As-Planned Schedule shall be
used by the DWSD and Contractor.

3.04 PAYMENT SUBMITTALS

A. Payment Submittals progressing the current version of the
Record Schedule shall be due within five (5) days after the
closing date of each Progress Payment. The first such
Payment Submittal shall be required for the fourth Progress
Payment, whether the As-Planned Schedule has been
established or not.

1. Record Schedules in Payment Submittals shall reflect
progress up to the closing date, forecasted finish for
in-progress CPM Activities and re-forecasted Early Dates for
CPM Activities due to start in the next month, but shall no
other adjustments whatsoever in Activities, logic ties or
restraint dates.

2. Progress up to the cut-off date shall be limited to changes
in logic ties (to reflect out-of-sequence progress) and as-built
dates for completed and in-progress CPM Activities using
Submittal logs, daily field reports and other pertinent
documents. As-built data shall include actual start dates
(discounting premature, non-representative starts), remaining
duration, Earned Values, actual finish dates (when a CPM
Activity was completed and dependent Work could proceed),
delays and other significant events experienced since the
previous Payment Submittal.

B. For Earned Value for any Activity involving lump sum Work
shall equal the product of percent complete, as determined by
the Contracting Officer, and Activity Value. The Earned Value
for any Activity involving Unit Price Work shall equal the

product of the actual quantity completed, as determined by the
Contracting Officer, and the corresponding unit price.
Percent complete and Earned Value for each DCB pay item
shall be derived from the Earned Values of related CPM
Activities and pay Activities.

C. Atleast one month before a Revision Submittal is due, or
more frequently if required, a Payment Submittal shall attach
a Proposal Submittal developed using duplicate electronic
disk files of the Payment Submittal. A Proposal Schedule
shall group affected and added Activities by: (a) each
proposal or claim for changes in Contract Time or Contract
Price, (b) each schedule recovery plan, and (c) each
Contractor-initiated revisions. Except as stated by the
Contracting Officer in writing, the Contracting Officer's
review of any Proposal Schedules shall not be construed as
pre-acceptance of any proposed Activities, logic ties or
impacts.

1. For changes in Contract Price or Contract Time, Proposal
Schedules shall (a) add all proposed Activities and logic ties
required to reflect the changes and delays being negotiated
as to responsibility and extent, (b) detail all impacts on
pre-existing Activities, logic ties and DCB pay items, and (c)
attach separate logic diagrams with the added and
pre-existing CPM Activities and logic ties reflecting such
changes and delays.

2. Concerning Contractor-initiated revisions, Proposal
Schedules shall reflect all adjustments made to: (a) CPM
Activities and logic ties necessary to recover schedule and
reflect the current approach for Work remaining, and (b) DCB
pay items and Activity Values required to ensure consistent
DCB and SOV cost-loading.

3. Except as otherwise being negotiated, Proposal
Schedules shall show how the Contractor's approach to
prosecution of Work remaining complies with the Contract
Times and those sequences of Work contained in the
Contract Documents.

D. Each Payment Submittal narrative shall certify that the
Contractor has not been delayed, as of the cut-off date, by
any acts or omissions of the DWSD or Engineer, except as
otherwise specifically stated. Any refusal to so comply shall
be resolved as set forth in the General Conditions.
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DIVISION 01 MASTER SPECIFICATIONS
MAINTENANCE OF PLANT OPERATIONS Version 2.1

SECTION 01320
MAINTENANCE OF PLANT OPERATIONS
PART | - GENERAL

1.1 SCOPE. This Section describes the requirements for maintenance of plant operations
during the construction period.

1.2 GENERAL REQUIREMENTS. The work must be performed in such a manner that
continuous, uninterrupted operation of all essential services and facilities are maintained
operational throughout the construction period. Work under this Contract shall be so scheduled
and conducted by the CONTRACTOR such that work will not impede any treatment process,
create potential hazards to operating equipment or personnel, reduce the quality of treatment
operations and the plant effluent or cause odor or other nuisance. In performing the work shown
or as specified, the CONTRACTOR shall plan and schedule work to meet the plant operating
requirements and additional constraints outlined in this Section.

The CONTRACTOR has the option of providing additional temporary facilities that can eliminate
a constraint, provided it is done without additional cost to the OWNER, provided that all
requirements of these specifications are fulfilled and prior approval from the ENGINEER is
obtained. Work not specifically covered in this specification section or not subject to other
operating requirements and construction constraints outlined within the applicable specification
section(s) shall be performed any time during the contract period. All references to days in this
Section are to be construed as consecutive calendar days.

Construction sequences presented in this section outline the intent of the OWNER with respect
to the general progress of work. Sequences and construction activities noted are not intended
to be comprehensive or all-inclusive. Many other construction activities and work components,
although not specifically noted, are integral-parts of the work included in the Contract
Documents and must be both scheduled and completed. The ENGINEER will consider
sequences other than those specified provided they afford equivalent continuity of wastewater
treatment and plant operations. Alternatives to the specified approaches and duration limits are
possible; however, deviating from the specified sequences or duration limits will require
development of a formal proposal which can be reviewed by the ENGINEER and OWNER.
Development and submission of an alternative approach or duration limit does not constitute
approval by the ENGINEER and OWNER. The CONTRACTOR must be prepared to execute
the Work in concert with the manner and sequences specified herein.

It is the intent of this Section to keep the areas of work in continuous operation by the OWNER
to provide pumping and handling of wastewater and its residuals.

The CONTRACTOR shall not shut off or disconnect any operating system of the plant. The
OWNER shall execute all plant equipment shutdowns.

For brevity, the CONTRACTOR is advised that this Section of the specifications contains
several references to equipment, piping, material, and appurtenances to be removed or
reinstalled. The CONTRACTOR shall refer to Specification Section 02050, Demolition and the
Contract Drawings for additional details of equipment, piping, material and appurtenances to be
demolished and removed from the site by the CONTRACTOR.

Great Lakes Water Authority GLWA
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1.3 RELATED WORK.

Section 01030, Summary of Work.

Section 01040, Control of Work.

Section 01070, Project Coordination and Meetings.

Section 01310 Progress Schedule.

Section 02050, Demolition.

Section 01180, Equipment, Materials, Parts, and Tools.

Section 01160, Training and O&M Manuals.

1.4 GENERAL CONSTRAINTS. In PART 3: EXECUTION of this Section, the sequence and
shutdown of plant systems and process units that are to be taken out of service and demolished
or rehabilitated are presented. The CONTRACTOR shall not interrupt the operational status of
new or existing units other than the designated units. The ENGINEER may only accept

completed work after the specified testing and training has been completed to the satisfaction
of the OWNER.

The following constraints shall be applied to all equipment, treatment units and appurtenant
utility systems on the plant site.

1.4.01 Access to Plant Site. The CONTRACTOR shall utilize only designated access roads for
site access. Any perimeter fence removed, damaged or modified by the CONTRACTOR must
be replaced, repaired or returned to permanent status immediately. Temporary security fencing
similar to the type and configuration of the permanent fencing may be installed and maintained
by the CONTRACTOR with prior authorization from the ENGINEER. All temporary fencing shall
be returned to permanent status prior to 95% project completion of the CONTRACTOR'S
schedule.

1.4.02 Internal Roads Access. Vehicular access to all treatment units and buildings must be
maintained at all times, except when otherwise permitted. All construction traffic on internal
roads shall be approved by the ENGINEER and shall not prevent the OWNER'S personnel from
gaining access to their work areas.

1.4.03 Access. The OWNER'S and ENGINEER'S personnel must have safe access to all
areas that remain in operation throughout the construction period.

The OWNER will remove, as necessary, piping, boxes, pumps, hardware, and other plant
property stored in work areas to permit the CONTRACTOR access to the work area. The
CONTRACTOR shall make requests for the removal of such material to the ENGINEER and
OWNER 30 days in advance of commencing work in that area.

1.4.04 Potable and Secondary Water Systems. The existing potable water (PW) and
secondary water (SW) systems shall be kept in operation at all times.
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1.4.05 Plumbing Facilities. Except as otherwise permitted, all building plumbing systems such
as roof and floor drains, sump pumps, and other systems shall remain in operation at all times.

1.4.06 Building Heating and Ventilating. Operation of building heating and ventilating systems
shall be maintained in all structures. Where necessary, the CONTRACTOR shall make
provisions to install temporary heating and ventilation systems for structures in which operation
of existing or new heating and/or ventilation systems must be interrupted. The ambient
temperatures in all interior plant areas shall be maintained at a minimum of 55 degrees F.
Minimum ventilation rates shall be equal to the existing rates or, in the case of new structures,
the permanent ventilation rate.

1.4.07 Electric Power, Light and Communication Systems. Electric power, lighting service and
communication systems shall be maintained in uninterrupted operation in all areas that remain
in operation.

Temporary electrical installations for the purpose of maintaining plant operations shall conform
to the material and installation requirements of Division 16 of the specifications. Requests for
variances from these requirements shall be submitted to the ENGINEER in writing for review
and approval.

1.4.08 Sump Pumps and Sumps. All existing sumps and drainage areas where provided for
the CONTRACTOR'S use shall be maintained in a satisfactory operating condition with either
existing pumps or temporary pumps. If used for the catchment and/or conveyance of drainage,
flushing, sludge or other waste liquids during pipe draining, wash down, cleaning, demolition or
construction work, sumps will be immediately and thoroughly cleaned by the CONTRACTOR
following termination of work in that area. Any failure of a sump pump or plugging of a line
during the CONTRACTOR'S use or for a period of five (5) days following its use will be the
responsibility of the CONTRACTOR to immediately clean, repair or replace the affected unit to
satisfactory condition as determined by the ENGINEER.

1.4.09 Seal and Service Water Piping. Service and seal water and the necessary connections
to existing equipment shall be maintained during construction at all times. Work shall not affect
existing service and seal water flow, pressure and quantity.

1.4.10 Draining Process Tanks, Pipes and Conduits. The OWNER will drain all Process
Tanks, Pipes and Conduits to the extent possible using existing plant drainage facilities.
Drainage may be considered successful by the OWNER when 80% or greater of the contents
have been removed. Where necessary, due to OWNER'S facilities being unable to drain the
contents of pipes, tanks and conduits, the CONTRACTOR shall be responsible for providing
temporary drainage equipment.

The CONTRACTOR shall be responsible for dwatering, removal of the contnents , wash down
and cleaning as necessary for the performance of his work. A source of secondary water (SW)
will be designated when requested by the CONTRACTOR for the purposes of wash down
and/or flushing. Uncontrolled or unattended use of SW will not be permitted. During draining,
wash down or any cleaning activities by the CONTRACTOR, and if required, the OWNER
retains the right to temporarily suspend any water use and draining operations that negatively
impact plant operations.
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If a drain is not available on the pipe or section of pipe to be drained, then the CONTRACTOR
shall install a wet tap using a tapping saddle and valve. No uncontrolled spillage of a pipe's
contents shall be allowed and all contents shall be conveyed to an acceptable drainage point by
hoses or conduits.

The CONTRACTOR shall immediately wash down any spillage and floor drains. Sumps and
sump pump discharge piping shall be flushed clean to prevent clogging and septic odors.

1.4.11 Temporary Partitions and Enclosures. The CONTRACTOR shall furnish and install
temporary partitions, and enclosures as required to protect existing equipment and facilities
from ongoing construction activities. Temporary partitions shall be installed at all exterior wall
penetrations made in existing buildings where equipment or louvers have not yet been installed.

1.4.12 Shutdowns. Any and all shutdowns are to comply with the appropriate "DWSD Standard
Equipment Shutdown Request (ESR)" form completed and approved. The CONTRACTOR
shall submit the completed forms and any required additional information to the ENGINEER 30
days in advance of the anticipated shutdown.

Following approval of the CONTRACTOR'S shutdown request and at the appointed time, the
OWNER shall cause the work to be shutdown, and shall isolate and drain the work to the extent
outlined in subsections 1.4.10. The CONTRATOR shall complete the draining, flushing and
cleaning as required prior to commencing the work.

a. Shutdown shall be defined to indicate that the normal operation of a plant system or unit
process has to be suspended or taken out of service in order to perform the specified
work. For each shutdown, the CONTRACTOR shall submit the ESR form, compile an
inventory of labor and materials required to perform the tasks, an estimate of the time
required and a written description of the steps required to complete the tasks. The ESR
form, inventory, time estimate and written procedure shall be submitted to the ENGINEER
for review thirty (30) calendar days prior to the start date of the shutdown. The
ENGINEER shall submit the request to the OWNER in writing twenty-one (21) days in
advance of each planned shutdown. The request shall be reviewed by the OWNER and
returned approved or otherwise five (5) calendar days prior to the proposed shutdown
date. No shutdown shall be initiated until the ESR form is approved and the ENGINEER
has verified that the materials and labor listed are on site at least seven (7) days prior to
the proposed start date. The ENGINEER may choose to waive the on-site verification of
materials and labor on a case-by-case basis.

b. The work specified herein and any other work required by the OWNER, which may
interrupt the normal plant operations, shall be accomplished at such times that will be
convenient to the OWNER. Shutdowns may have to be scheduled on off-shifts, weekends
and holidays as required.

c. The CONTRACTOR shall also have on hand, located in close proximity to the work
area(s), all tools, equipment and materials, both temporary and permanent, necessary to
complete each work task, without interruption prior to commencing work. Prefabrication of
all piping and other assemblies shall be completed to the greatest degree possible, prior to
any shutdowns.
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The ENGINEER must be satisfied that the CONTRACTOR has complied with these
requirements, to the fullest extent possible, before any shutdowns will be authorized.

1.4.13 Shutdown of Electrical Systems. Shutdown of an electrical system or component
requires the CONTRACTOR to submit the appropriate "DWSD Standard Equipment Shutdown
Request (ESR)” form. The CONTRACTOR shall submit the completed forms and additional
information as required to the ENGINEER 30 days in advance of the anticipated shutdown. The
ESR form will delineate the task(s) to be performed, its duration, the areas and service affected,
and additional information of relative to alternative power provisions as required. The plan will
be submitted to the OWNER for approval 21 days in advance of the anticipated shutdown.
Refer to 1.4.12, Shutdowns and the referenced Detroit Wastewater Treatment Plant (DWWTP)
procedure. No electrical shutdown activity will be permitted until the ENGINEER and OWNER
has provided official authorization to proceed. Following approval and at the CONTRACTOR'S
request, the OWNER shall shutdown an existing electric system. The CONTRACTOR shall be
responsible for following and implementing the appropriate lock out and tag out procedures for
systems de-energized by the OWNER, and shall check cables and wires to be sure that they
are de-energized before work begins. Upon completion of the work that necessitated the
shutdown, the CONTRACTOR shall remove the locks and advise the ENGINEER that the
facilities are available for use.

1.4.14 Overtime. Overtime work by the CONTRACTOR necessary to comply with the
requirements of the Contract Documents shall be considered as normal procedure under this
Contract, and the CONTRACTOR shall make no claims for extra compensation as a result
thereof. The CONTRACTOR shall be prepared to work around-the-clock, weekends and
holidays and supply multiple work crews as necessary to complete the work including testing
and acceptance as specified, within the specified time frame.

1.4.15 Weather Constrained. Weather conditions as defined below produce increased
hydraulic and solids loading to the treatment facility and processes. Initiation of a work item that
constrains the process or facility from adequately processing these loadings may cause system
imbalance and impact the treated effluent. Weather constrained shall be defined as follows:

a. Weather conditions that produce additional volumes of screenings and grit that must be
removed from the treatment system as defined by the OWNER.

When an item is identified as weather constrained, it cannot be initiated if the above conditions
apply without prior approval of the ENGINEER.

During times of inclement weather, the CONTRACTOR shall take all necessary steps to ensure
an environment acceptable to performing work to include, but not necessarily limited to painting,
welding, sandblasting, grouting, finish work, electrical work or other.

1.4.16 Coordination With Utility Companies. The CONTRACTOR shall notify the ENGINEER
and request of the appropriate Utility Company to coordinate the relocation, shut off, (re-)
energizing of existing or installation of new service as shown on the Drawings, specified herein
or as required for the performance of work. The CONTRACTOR submit the appropriate “DWSD
Standard Equipment Shutdown Request (ESR)" form. The CONTRACTOR shall submit the
completed forms and additional information as required to the ENGINEER 30 days in advance
of the anticipated shutdown. The ESR form will delineate the task(s) to be performed, its
duration, the areas and service(s) affected, and additional information relative to alternative
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utility provisions as required. The plan will be submitted to the OWNER for approval 21 days in
advance of the anticipated shutdown. Refer to 1.4.12, Shutdowns and the referenced DWWTP
procedure. No shutdown activity will be permitted until the ENGINEER and OWNER have
provided official authorization to proceed in addition to the proper authorization of the affected
Utility.

1.4.17 lllumination.

Construction areas, roadways, offices, shops, corridors, process areas, storage areas, etc. shall
be lighted in conformance with OSHA (Electrical, Construction Part 1926) to not less than the
minimum illumination intensities (foot candles) listed in Table D.3 of said standard while any
work is in progress.

1.5 SEQUENCE OF CONSTRUCTION AND OPERATION. In order to maintain continuous
plant operation during construction, a phased removal and construction sequence shall be
required as described herein. Specific constraints are outlined for each item. These steps and
constraints are intended to provide a required sequence and timing for specific activities related
to that particular item. Contract drawings shall take precedence in their interpretation.

1.5.01 Sequence. The work is presented in a logical sequence and does not preclude the
CONTRACTOR from advocating changes and/or revisions to the sequence that shall
accomplish the work in a similar manner.

The work defined herein shall be incorporated by the CONTRACTOR into the CPM Schedule
and updated regularly per the Division 1 Specifications.

While all work within the project scope shall be clearly identified within the schedule, work
requiring a system, subsystem, or component shutdown shall be preceded by no less than a 30-
day notice to the ENGINEER that the shutdown is planned to occur. The CONTRACTOR is to
submit the appropriate "DWSD Standard Equipment Shutdown Request (ESR)” form. Refer to
sections 1.4.12 and 1.4.13 for appropriate DWSD shutdown procedure. No shutdown activity
will be permitted until the ENGINEER and OWNER have provided official authorization to
proceed and the CONTRACTOR is found to be in compliance with the specifications.

The ENGINEER may request additional information relative to the shutdown request, to include
a detailed Work Plan for accomplishing the work during the shutdown. The ENGINEER and
OWNER as part of the ESR form submittal process shall review this Work Plan. A coordination
meeting may be required to ensure that all issues surrounding the accomplishment of the work
during the shutdown are addressed and properly accommodated. The meeting will be held no
less than seven (7) days prior to the planned work, and shall be attended by the
CONTRACTOR, ENGINEER, and OWNER. At this meeting, the CONTRACTOR shall be
prepared to review in detail the plan for accomplishing the work and shutdown. The Work Plan
shall include, at a minimum:

1. Starttime and planned duration of the work.

2. Valves, breakers, circuits and temporary facilities that need to be secured in order to
isolate the work to include timing and/or sequencing.

3.  Safety Plan.

Great Lakes Water Authority GLWA
01320 - 6



DIVISION 01 MASTER SPECIFICATIONS
MAINTENANCE OF PLANT OPERATIONS Version
2.1

4, Procedures to drain, flush and clean the work items.

5.  CONTRACTOR personnel required to effectively complete the work including supervisory
personnel.

6. Tools, equipment and materials to be on hand during the work, including quantities of
each.

7. Detailed sequences of work activities to effectively monitor, control, and complete the
specific work.

8.  Any preparatory work that could / should / must be accomplished prior to initiating the
interconnection work.

9.  Other work or contracts that are known to be occurring simultaneously and within the
vicinity as the proposed work.

10. Or other items pertinent to the shutdown and accomplishment of work that the
CONTRACTOR, ENGINEER, or OWNER deem necessary or appropriate to incorporate
into the plan.

All materials needed to effectively complete the work shall be procured and on site prior to
initiating the shutdown. Where prefabrication and staging of work materials are required by the
specifications, the ENGINEER shall review and confirm with the CONTRACTOR that all needed
materials are staged at the specific work site no less than 24 hours prior to initiating the
shutdown and work. Failure to have all materials properly staged will constitute failure by the
CONTRACTOR to be prepared to effectively complete the work, and the work will be canceled
and rescheduled via the process described herein.

1.5.02 Tasks. The individual tasks, their steps and constraints are detailed in PART 3,
EXECUTION of the section and indexed below:

PART 2 - PRODUCTS
None This Section.
PART 3 - EXECUTION

3.1 SEQUENCING AND OPERATIONS.

3.1.01 General: All equipment shall be tested and shall be in operating condition before the
final tie-ins connecting the new equipment to the existing facility are made.

During the course of the work, the shutdown of any services shall be limited to the minimum
duration possible and after close coordination with the Owner. However, if requested by the
Owner, the Contractor shall ensure the means and methods to provide temporary services in
lieu of the services that will be interupted by the construction activities.

3.1.02 Construction Sequence: The construction sequence is intended only to outline critical
work items in order to maintain the continuous operation of the wastewater plant. Refer to the
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plans and specifications for other required work in these areas. Liquidated damages shall be
applied if the work is not completed by the specified milestone dates.

End of Section
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SECTION 02012
SOIL BORINGS AND TESTING
PART 1 - GENERAL

1.1 SCOPE. This section outlines the standard for conducting geo-technical soll
boring investigations and performing laboratory testing on soil samples collected at
various locations as indicated on project contract drawings.

1.2 GENERAL. The purpose of the soil boring investigation is to obtain necessary
information to determine basic engineering properties of soils. A series of test
borings and laboratory tests are performed on the soil samples obtained through the
field investigations.

The results of these investigations are presented for the Contractor’s information
and may be used at his discretion. The Contractor shall assume all risks and
responsibilities pertaining to subsurface conditions and shall complete the work
under whatever subsurface conditions at no additional cost to the City.

1.2.01 Coordination. The Contractor may make additional soil investigations if
considered necessary through coordination with the Engineer. Costs to be borne by
the Contractor.

1.2.02 Governing Standards.

ASTM C117 - Test Method for Materials Finer Than 75-m (No. 200) Sieve in
Mineral Aggregates by Washing.

ASTM C136 - Test Method for Sieve Analysis of Fine and Coarse Aggregates.

ASTM C702 - Practice for Reducing Field Samples of Aggregate to Testing
Size.

ASTM D420 - Guide to Site Characterization for Engineering, Design and
Construction Purposes.

ASTM D421 - Practice for Dry Preparation of Soil Samples for Particle-Size
Analysis and Determination of Soil Constants.

ASTM D422 - Test Method for Particle-Size Analysis of Solls.

ASTM D653 - Terminology Relating to Soil, Rock, and Contained Fluids.
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ASTM D1140 - Test Method for Amount of Material in Soils Finer than the No.
200 (75-m) Sieve.

ASTM D1452 - Standard Practice for Soil Investigation and Sampling by Auger
Borings.

ASTM D1586 - Standard Test Method for Penetration Test and Split-Barrel
Sampling of Soils.

ASTM D2216 - Test Method for Laboratory Determination of Water (Moisture)
Content of Soil and Rock.

ASTM D2217 - Practice for Wet Preparation of Soil Samples for Particle-Size
Analysis and Determination of Soil Constants.

ASTM D2487 — Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System).

ASTM D2488 — Practice for Description and Identification of Soils (Visual-
Manual Procedure).

ASTM D4220 — Practices for Preserving and Transporting Soil Samples.

ASTM D4318 - Test Method for Liquid Limit, Plastic Limit, and Plasticity Index
of Soils.

ASTM D4427 - Classification of Peat Samples by Laboratory Testing.

ASTM D6066 — Practice for Determining the Normalized Penetration
Resistance Testing of Sands for Evaluation of Liquefaction Potential.

PART 2 - PRODUCTS

2.1 SERVICE CONDITIONS. A project specific number of test borings are drilled
on the site at various locations identified in contract drawings. The boring locations
were approved by Engineer. The test borings were drilled with truck mounted
equipment or manually obtained from various elevations below grade.

Drilling methods and standard penetration tests are performed in accordance with
the current ASTM D-1452 and D-1586 procedures. These procedures specify that a
standard 2-inch (50 mm) O.D. split-barrel sampler be driven by a 140-pound (63.5
kg) hammer with free fall of 30 inches (76.2 cm). The number of hammer blows
required to drive the split-barrel sampler through three successive 6-inch (15.2 cm)
increments is recorded on the test boring logs in contract documents. The first 6-
inch (15.2 cm) increment is use for setting the sampler firmly in the soil and the sum
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of the hammer blows for the second and third increments is referred to as the
"Standard Penetration Index" (N). From the standard penetration test a soil sample
is recovered and placed in a container which is sealed to prevent moisture losses
during transportation to the laboratory. Standard penetration tests are usually made
at depths of 2-1/2 (0.8 m), 5 (1.5 m), 7-1/2 (2.3 m) and 10 feet (3.0 m) and at 5-foot
(1.5 m) depth intervals thereafter. These parameters may vary per project
conditions.

2.2 LIMITING REQUIREMENTS. Soil test boring samples shall be available for
examination anytime during duration of existing project.

2.3 SHOP TESTING.

2.3.01 Laboratory Testing. Testing shall consist of determining the unconfined
compressive strength, the natural bulk density, the natural moisture content and
other characteristics of the soil samples. In unconfined compression tests, the
compressive strength of the soil shall be determined by axially loading a soil sample
under slow strain rate until failure is obtained.

Testing shall determine the consistency and relative densities of cohesive and
granular soils. The Unified Soil Classification System shall be used for classifying
material types by particle sizes based on laboratory determination of particle-size
characteristics, liquid limit, and plasticity index and shall be used when precise
classification is required per ASTM D2487. This standard is limited to naturally
occurring soils. The group names and symbols used in this test method may be
used as a descriptive system applied to such materials as shale, claystone, shells,
crushed rock, or others. This standard is for qualitative application only. When
guantitative information is required for detailed designs of important structures, this
test method must be supplemented by laboratory tests or other quantitative data to
determine performance characteristics under expected field conditions.

PART 3 — EXECUTION

3.2 PREPARATION.

3.2.01 Soil Boring Logs. The soil conditions encountered in the boring shall be
recorded on the individual boring logs as defined in the contract documents. Each
log shall record the soil types encountered at that location as well as laboratory test
data, ground water data, and other pertinent information. Descriptions of the
various soil consistencies, relative densities and particle sizes shall be documented
as defined in the contract documents. Additional information can be found in ASTM
D653.

End of Section
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SECTION 02050
DEMOLITION
PART 1 - GENERAL

1.1 SCOPE. Section includes demolition of designated structures, foundations,
slabs-on-grade, sidewalks, and roadways; disconnection and demolition or capping
of identified utilities; demolition and removal or filling of underground tanks; and
cleanup and removal of demolished materials from the site. Section also includes
temporary construction to protect adjacent structures and property against damage
and soiling, allow building occupancy, and provide safe access around demolition
work. Finally, section includes protection of items to remain.

1.2 GENERAL.

1.2.01 Coordination. When unanticipated mechanical, electrical, or structural
elements that conflict with the intended function or design are encountered,
investigate and measure the nature and extent of the conflict and promptly submit
written report to the Engineer.

1.3 QUALITY ASSURANCE. Accomplish demolition without damaging or soiling
existing structures, equipment, and appurtenances that are to remain.

1.3.01 Contractors Qualifications. Contractor shall have a minimum of 5 years
experience in construction and similar demolition work.

1.3.02 Hazardous Materials. Certain materials, in areas where the work takes
place, may be classified as hazardous to health, the environment and safety by
agency regulation or code; regulating the handling, removal, storage and disposal of
these materials. Asbestos and lead based paint are examples of hazardous
materials which may be encountered. When authorized, the contractor shall utilize
personnel having the requisite qualifications to identify, handle, remove, store and
dispose of the hazardous materials. Use acceptable techniques in the removal,
storage and disposal of these materials.

1.4 SUBMITTALS.

1.4.01 Drawings and Data. Submit a demolition plan for review, describing
proposed sequence, methods, and equipment for demolition and disposal of each
item or structure prior to any demolition work commencing. Include dust, noise, and
odor control measures. Provide inventories of items to be removed and salvaged
and items to be removed by Owner.

Great Lakes Water Authority GLWA
02050 - 1



DIVISION 02 MASTER SPECIFICATIONS (07/01/14)
DEMOLITION Version 2.1

Provide photographs or videotape, sufficiently detailed, of existing conditions of
adjoining structures and site improvements that might be misconstrued as damage
caused by selective demolition operations.

Provide product data for any repair materials to Engineer prior to use.

The Contractor shall submit a plan to the Engineer that describes the hazardous
materials work and costs before performing the work.

Contractor’'s Demolition Plan shall take into account all geotechnical conditions.

1.4.02 Certifications. The Contractor shall submit certified copies of all permits,
applications and other documentation required by the regulating agency for
performance, to completion, of the hazardous materials work. Submit landfill
records indicating receipt and acceptance of wastes by a landfill facility licensed to
accept these wastes.

1.4.03 Record Drawings. Locate, identify and mark each disconnected service and
utility termination point on the project Record Drawings and As-Built Drawings.

1.5 WARRANTY.

1.5.01 Existing Special Warranty. Remove, replace, patch, and repair materials
and surfaces cut or damaged during selective demolition, by methods and with
materials so as not to void existing warranties.

PART 2 - PRODUCTS

2.1 SERVICE CONDITIONS. Owner assumes no responsibility for actual condition
of buildings to be selectively demolished.

The Contractor shall provide 72 hours notice to Engineer of any activities that will
affect occupants.

The Contractor shall maintain circulation of traffic within area at all times during
demolition operations.

2.2 MATERIALS. Use repair materials identical to existing materials. Where
identical materials are unavailable or cannot be used for exposed surfaces, use
materials that visually match adjacent surfaces to the fullest extent possible and
whose installed performance equals or surpasses that of existing materials.

The Contractor shall identify and report, in writing, all hazardous materials identified
or brought into Work affected areas that are subject to regulation by federal, state
and local law in their handling, storing, removal and disposal. This shall be done
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before performing the regulated activities.
PART 3 - EXECUTION

3.1 PREPARATION.

3.1.01 Survey Marker Reference Points. Provide three reference points for each
survey marker and monument removed, establish by a registered surveyor and
record locations and designations of survey markers and monuments prior to
removal.

Store removed markers and monuments during demolition work, and replace upon
completion of work. Reestablish survey markers and monuments in conformance
with recorded reference points. Provide documentation verifying reestablishment of
survey markers and monuments, signed by registered surveyor.

3.1.02 Disconnection of Utility Service. Locate, identify and mark each existing
service and utility to be disconnected, at the termination points. Arrange with and
perform work required by utility companies and municipal departments for
discontinuance or interruption of utility services due to demolition work. Obtain
permission before abandoning or removing any existing structures, materials,
equipment and appurtenances. Verify that services and utilities are disconnected
and capped prior to beginning demolition.

3.1.03 Protection. Prior to beginning work, provide suitable protection such that the
Work shall not hinder or interfere with use of adjacent building spaces in any way,
for any purpose. Passageways to, from, and between building spaces adjacent to
the Work shall be maintained free and clear of obstruction and safe for normal
occupancy and intended use at all times. Cap or plug pipes and other conduits
abandoned due to demolition as indicated on drawings or as specified.

3.2 PERFORMANCE. Carefully remove materials to be reused and salvaged. Such
materials shall be suitably cleaned and dismantled, moved to designated storage
areas, protected from weathering, staining, construction damage, theft and
vandalism, and arranged to facilitate inspection. Carefully handle, assemble and
reinstall materials to be reused, in undamaged and usable condition. Delmer
material to be salvaged to the Owner as directed by Engineer.

Repair or remove items that are damaged. Repair and installation of damaged items
shall be at no additional compensation and to condition at least equal to that, which

existed prior to start of work. Replace materials that are damaged by the Work with

suitable equivalent new materials.

3.2.01 Demolition. Execute the Work in a careful, orderly manner. Provide and
maintain barriers, dust screens, ventilation, and warning lights as may be necessary
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to protect persons and property. Perform the Work with care, using tools and
methods that will not transfer any heavy shocks to adjacent structures. Prevent
conditions, obstructions, contamination, vibrations or disturbances that are
hazardous. Conduct the Work in a manner giving prime consideration to, but not
necessarily limited by:

Protection of the public, the Owners property, the Work, and of the existing
adjacent structures.

Protection from adverse weather.

Control and prevention of unwanted sounds (noise), shocks, and vibration,
dirt and dust.

Provision and maintenance of safe and orderly ingress, access and egress
to, within and from the Work.

Coordination and cooperation with the Owner through the Engineer.

Remove from the project site and legally dispose of the removed materials
not reused and salvaged.

3.2.02 Debris Removal. Remove from the project site and legally dispose of all
debris resulting from the Work. Debris shall not be accumulated.

Maintain the work areas free of debris and swept broom clean at all times.

Provide and maintain readily accessible debris containers, appropriate and suitable
for the type of refuse and local work conditions, and as designated and approved by
the Engineer.

Clean each active work area no less than once each workday. Empty each debris
container and remove all debris from each active work area no less than once each
workday, and more often as necessary to prevent obvious accumulation and
hazardous conditions.

3.2.03 Salvage.

A. Materials, equipment and appurtenances removed, that are not designated
for relocation, shall become the property of Contractor and shall be hauled
from site and disposed of at no additional cost to the Owner.

B. Material salvaged from this work shall not be reused, except, where
reuse is specifically indicated in the Contract Documents, or when the
equipment is to be turned over to the Owner for reuse.
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C. Store equipment to be salvaged for relocation where directed by Engineer,
and protect from the elements and damage during work. Other materials,
equipment and appurtenances removed and designated for salvage by the
Owner shall also be stored where directed by the Engineer.

3.2.04 Hazardous Materials. The Contractor shall execute the hazardous materials
work in compliance with the laws and regulations governing the work. The

Contractor shall be fully responsible for this work.

End of Section

GLWA
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SECTION 02080
ASBESTOS REMOVAL
PART 1 - GENERAL

1.1 SCOPE. The work covered by this section includes the handling of primarily
nonfriable materials containing asbestos which are encountered during removal and
demolition operations and the incidental procedures and equipment required to
protect workers and occupants of the building or area, or both, from contact with
airborne asbestos fibers. The work also includes the disposal of the removed
asbestos containing materials.

1.1.01 Description of Work. The work specified herein shall be the removal of
asbestos containing materials by competent persons trained, knowledgeable and
gualified in the techniques of abatement, handling and disposal of asbestos-
containing and asbestos-contaminated areas, who comply with all applicable
Federal, State, and Local regulations and are capable of and willing to perform the
work of this Contract.

The Contractor shall supply all labor, materials, services, insurance, permits and
equipment necessary to carry out the work in accordance with all applicable Federal,
State, and Local regulations and these specifications.

The Contractor is responsible for restoring the work area and auxiliary areas utilized
during the abatement to conditions equal to or better than original. Any damage
caused during the performance of abatement activities shall be repaired by the
Contractor (e.g. paint peeled off by barrier tape, nail holes, water damage, broken
glass) at no additional expense to the Owner.

1.2 GENERAL.

1.2.01 Coordination. Prior to commencement of work, the Contractor shall send
written notification in accordance with 40 CFR Part 61.146 of Subpart M, to the
appropriate State or Federal Air Pollution Control Agency responsible for the
enforcement of the National Emission Standard for Asbestos at least 10 days prior to
the commencement of any on-site project activity. Provide a copy of the notice to the
Engineer.

Submit proof that required permits, site location and arrangements for transport and
disposal of asbestos containing waste materials have been made. Obtain and
submit a copy of handling procedures and list of protective equipment utilized for
asbestos disposal at the Landfill, signed by the Landfill Owner. (Required for all
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abatement projects.) DWSD will assign an Asbestos Removal Coordinator for the
project. Coordinate all abatement work and related activities with the Coordinator.

1.2.02 Governing Standards. All work under this contract shall be done in strict
accordance with all applicable Federal, State, and Local regulations, standards and
codes governing asbestos abatement and trade work done in conjunction with the
abatement.

OSHA (Occupational Safety and Health Administration) - Title 29 Code of
Federal Regulations Section 1910.1001 — General Industry Standard for
Asbestos.

OSHA - Title 29 Code of Federal Regulations Section 1910.134 — General
Industry Standard for Respiratory Protection.

OSHA - Title 29 Code of Federal Regulations Section 1926 Construction
Industry.

OSHA - Title 29 Code of Federal Regulations Section 1910.1020 Access to
Employees Exposure and Medical Records.

OSHA - Title 29 Code of Federal Regulations Section 1910.1200 Hazard
Communication.

EPA — Title 40 Code of Federal Regulations Part 61 Subparts A and M (Revised
Subpart B) — National Emission Standard for Asbestos.

EPA 560/S-83-002 — Guidance for Controlling Friable Asbestos — Containing
Materials in Buildings.

The most recent edition of any relevant regulation, standard, document or code shall
be in effect. Where conflict among the requirements or with these specifications
exists, the most stringent requirements shall be utilized.

Copies of all standards, regulations, codes and other applicable documents,
including this specification and those listed as specific requirements shall be
available at the work site in the clean change area of the worker decontamination
system.

1.2.03 Site Security. Work area is to be restricted only to authorized, trained and
protected personnel, including the Engineer or designated representative,
employees, Contractor's employees, subcontractor employees, Owner employees
and representatives, State and Local inspectors and any other designated
individuals. A list of authorized personnel shall be established prior to job start and
posted in the clean room of the work decontamination.
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Entry into the work area by unauthorized individuals shall be reported immediately
by the Contractor.

A logbook shall be maintained in the clean room area of the worker decontamination
system. Anyone who enters the work area must record name, affiliation, time in, and
time out for each entry.

Access to the work area shall be through a single worker decontamination system
located at worksite. All other means of access (doors, windows, hallways, etc.) shall
be blocked or locked so as to prevent entry to or exit from the work area. The only
exceptions for this rule are the waste pass-out airlock, which shall be sealed except
during the removal of containerized asbestos.

1.3 QUALITY ASSURANCE.

1.3.01 Contractors Qualifications. The Contractor shall submit a notarized
statement, signed by an officer of the company, containing a record of any citations
issued by Federal, State, or Local regulatory agencies relating to asbestos
abatement activity. Include projects, dates, and resolutions.

1.4 SUBMITTALS.

1.4.01 Drawings and Data. Submit shop drawings for layouts and construction of
decontamination enclosure system and barriers for isolation of the work area as
detailed in this specification and required by applicable regulations.

Inspect the premises wherein all abatement and abatement related activities will
occur and submit a signed statement, verifying building and fixture condition prior to
the commencement of work.

1.4.02 Certifications. Submit manufacturer's certification that high-efficiency
particulate air (HEPA) filter vacuum, negative pressure ventilation units and other
local exhaust ventilation equipment conform to ANSI Z29.2-79.

When rental equipment is to be used in abatement areas or to transport asbestos
contaminated waste, a written notification concerning intended use of the rental
equipment must be provided to the rental agency. Submit a copy of this notification.

Document NIOSH approvals for all respiratory protective devices utilized on site.
Include manufacturer certification of HEPA filtration capabilities for all cartridges and
filters.

Submit documentation that the Contractor's employees, including foremen,
supervisors and any other company personnel or agents who may be exposed to
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airborne asbestos fibers or who may be responsible for any aspects of abatement
activities, have received adequate training that includes, at a minimum, training
described in paragraph 3.1.08 of this specification.

Submit documentation from a physician that all employees or agents who may be
exposed to airborne asbestos in excess of background level have been provided
with an opportunity to be medically monitored to determine whether they are
physically capable of working while wearing the respirator required without suffering
adverse health effects. In addition, document that personnel have received medical
monitoring as required in OSHA 29 CFR 1910.1001 (j). The Contractor must be
aware of and provide information to the examining physician about unusual
conditions in the workplace environment (e.g. high temperatures, humidity, chemical
contaminants) that may impact on the employee's ability to perform work activities.

Submit documentation of respirator fit testing for all Contractor employees and
agents who must enter the work area. This fit-testing shall be in accordance with
gualitative procedures as detailed in OSHA Lead Standard 29 CFR 1910.1025
Appendix D Qualitative Fit Test Protocol or be quantitative in nature.

1.4.03 Test Reports. During abatement activities, the Contractor shall submit
weekly job progress reports detailing abatement activities. Include review of
progress with respect to previously established milestones and schedules, major
problems and action taken, injury reports, equipment breakdown and bulk material
and air sampling results conducted by Contractor's Air Sampling Professional.

Submit per-abatement air sampling results. Include location of samples, name of Air
Sampling Professional, equipment, and methods utilized for sampling and analysis.

Submit copies of all transport manifests, trip ticket and disposal receipts for all
asbestos waste materials removed from the work area during the abatement
process.

Provide copies of the weekly reports to the DWSD Asbestos Removal Coordinator
and verify with Coordinator areas that require abatement work to be performed.

Submit daily, copies or work site entry logbooks with information on worker and
visitor access.

Submit logs documenting filter changes on respirators, HEPA vacuums, negative
pressure ventilation units, and other engineering controls.

Submit results of bulk material analysis and air sampling data collected during the
course of the abatement including OSHA compliance air monitoring results.
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Submit results of materials testing conducted during the abatement for purposes of
utilization during abatement activities (e.g. testing of encapsulates for depth of
penetration, testing of substitute materials for adherence to encapsulated surfaces).
Post in the clean room area of the worker decontamination enclosure a list
containing the names, addresses, and telephone numbers of the Contractor, the
Engineer, the Asbestos Project Officer, the General Superintendent, the Air
Sampling Professionals, the testing laboratory and any other personnel who may be
required to assist during abatement activities (e.g. Safety Officer, Building
Maintenance Supervisor, Energy Conservation Officer).

1.5 DELIVERY, STORAGE, AND HANDLING. Deliver all materials in the original
packages, containers or bundles bearing the name of the manufacturer and the
brand name (where applicable).

Store all materials subject to damage off the ground, away from wet or damp
surfaces and under cover sufficient enough to prevent damage or contamination.
Replacement materials shall be stored outside of the work area until abatement is
completed.

Damaged, deteriorating or previously used materials shall not be used and shall be
removed from the work site and disposed of properly.

PART 2 - PRODUCTS

2.1 MATERIALS. Polyethylene sheeting for walls and stationary objects shall be a
minimum of 4-mil (0.1 mm) thick. For floors and all other uses, sheeting of at least 6-
mil (0.2 mm) thickness shall be used in widths selected to minimize the frequency of
joints.

Method of attachment may include any combination of duct tape or other waterproof
tape, furring strips, spray glue, staples, nails, screws or other effective procedures
capable of sealing adjacent sheets of polyethylene and capable of sealing
polyethylene to dissimilar finished or unfinished surfaces under both wet and dry
conditions (including the use of amended water).

Polyethylene sheeting utilized for worker decontamination enclosure shall be opaque
white or black in color.

Disposal bags shall be of 6-mil (0.2 mm) polyethylene, per-printed with labels as
required by EPA regulation 40 CFR 61.152 (b) (i) (iv) or OSHA requirement 29 CFR
19100.1001 (g) (2) (ii).

Disposal drums shall be metal or fiberboard with locking ring tops.
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2.1.01 Removal. Surfactant (wetting agent) shall be a 50/50 mixture of
polyoxyethylene ether and polyoxyethylene ester, or equivalent, mixed in a
proportion of 1 fluid ounce to 5 gallons (1.56 ml to 1 liter) of water or as specified by
manufacturer. (An equivalent Surfactant shall be understood to mean a material with
a surface tension of 29 dynes/cm as tested in its properly mixed concentration, using
ASTM method D1331-56-"Surface and Interfacial Tension of Solutions of Surface
Active Agents.") Where work area temperature may cause freezing of the amended
water solution, the addition of ethylene glycol in amounts sufficient to prevent
freezing is permitted.

2.1.02 Enclosure. The enclosures shall be constructed of materials such that when
the enclosure is completed there is limited potential for impact damage to the
enclosure and no potential for fiber release.

2.2 EQUIPMENT.

2.2.01 General. A sufficient quantity of negative pressure ventilation units equipped
with HEPA filtration and operated in accordance with ANSI 29.2-79 (local exhaust
ventilation requirements) and EPA 560/5-83-002 Guidance for Controlling Friable
Asbestos-Containing Materials in Buildings, Appendix F: Recommended
Specifications and Operating Procedures for the Use of Negative Pressure Systems
for Asbestos Abatement shall be utilized so as to provide one workplace air change
every 15 minutes.

To calculate total air flow requirement:
Total ft3/min (m3/min) = Vol. of work area (in ft3/m3)/ 15 min
To calculate the number of units needed for the abatement:
Number of units needed = [Total ft2 (m?3)/min]/[Capacity of unit in ft> (m3)/min]

If air supplied respirators are utilized, estimate the volume of supplied air and add to
workplace air volume when calculating ventilation requirements. For small
enclosures and glove bags, a HEPA filtered vacuum system may be utilized to
provide negative air pressure.

Type "C" air supplied respirators in positive pressure or pressure demand mode with
full facepieces and HEPA filtered disconnect protection are recommended by the
U.S. EPA for all full shift abatement work until the successful completion of final
clearance of air monitoring. Powered air purifying respirators equipped with HEPA
filters and full facepieces or respirators with a higher National Institute of
Occupational Safety and Health (NIOSH) assigned protection factor may be used for
inspection or repair work of less than 1 hour duration per day. A sufficient supply of
charged replacement batteries and filters and a flow test meter shall be available in
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the clean change area for use with powered air purifying respirators. Air purifying
respirators with dual high-efficiency (HEPA) filters may be utilized during work area
preparation activities. Spectacle kits and eyeglasses must be provided for
employees who wear glasses and who must wear full facepiece respirators.
Respirators shall be provided that have been tested and approved by the NIOSH for
use in asbestos.

Compressed air systems shall be designed to provide air volumes and pressures to
accommodate respirator manufacturer's specifications. The compressed air systems
shall have adequate capacity to allow escape of all respirator wearers from
contaminated areas in the event of compressor failure. Compressors must meet the
requirements of 29 CFR 1910.134 (d). Compressors must have an in-line carbon
monoxide monitor and period, inspection of the carbon monitor must be evidenced.
Documentation of adequacy of compressed air systems/respiratory protection
system must be retained on site. This documentation will include a list of compatible
components with the maximum number and type of respirators that may be used
with the system. Periodic testing of compressed air shall insure that systems provide
air of sufficient quality (Grade D breathing air as described in Compressed Gas
Association Commodity Specifications G-7.1).

Full body disposable protective clothing, including head, body and foot coverings
consisting of material not penetrable by asbestos fibers (Tyvek R or equivalent) shall
be provided to all workers and authorized visitors in sizes adequate to accommodate
movement with out tearing.

Additional safety equipment (e.g. hard hats) meeting the requirements of ANSI
standard Z89.1-1981, eye protection meeting the requirements of ANSI Standard
Z87.1-1979, safety shoes meeting